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1. INTRODUCTION

The purpose of this report is to provide a users manual and make compara-
tive runs to verify a computer program called AERODSN. This report includes
a step by step procedure for input and run instructions, a description of
each output section and comparative plots to verify normal force and pitching
moment coefficients. The program is a design tool for preliminary design
phase of missile development programs. The current version is an update of
AERODSN desecribed in Reference 1. Changes in the program include referencing
all coefficients to the reference area (input by the user), and changing
the input format to free field read for convenience. The major portion of
this program is concerned with the aerodynamics associated with adding wings
and tails or both to a body of revolution. A limited amount of experimental
body alone data is included for simple configurations (ogive cylinder or
cone cylinder); however, body alone tabular data (CNA,Xcp) can be input. A
conical boattail segment can be included if desired. Runs from AERODSN were
compared with experimental data to establish a range of applicability. Data
base configurations such as ADVINT, HIALFA, DCATFL and COPHED were used for
comparison.

II. PROGRAM DFSCRIPTION

The program was written to be used in preliminary design of typical
missile shapes. Its primary function is to calculate the aerodynamics of
wings or tails or both added to a cylindrical-shaped body using a combina-
tion of theoretical and imperical data. A limited amount of body alone
data (cone cylinder and ogive cylinder) are included as an option; however,
the body alone data can be input if desired. The roll orientation is
assumed to be a plus configuration or zero roll. Wings and tails must be
inline. Dynamic stability derivatives (damping) are calculated at zero
angle of attack and zero control deflection. Angle of attack data is out-
put corresponding to the values of alpha input. Table 1 summarizes the
applicable ranges of independent variables. A description of each subroutine
can be found in Reference 1. A listing of the program is presented in
Appendix A,

ITI. TINPUT

The following tables describe each record input. Table 2 is the
general input format. Table 3 is a sample input file for a specific missile
configuration.

Iv. RUN INSTRUCTIONS

Two steps are required to run AERODSN on the MICOM Interdata 8/32
Computer. These steps are: (1) Develop and input file and, (2) Run the
program using the CSS procedure AERODSN (already established on the system).

A. BSTEP 1 - Referring to the Input section, develop an input file
using the edit mode. Inputs are separated by blanks
or commas (free field read). Save the file by typing
"SAVE filename". Exit the edit mode by typing "END".

ey




TABLE 1.

MACH NUMBER
ANGLE OF ATTACK

AGLL ANGLE

CONFIGURATIONS

SwEEP ANGLE

FIN TAPER RATIO

ASPECT RATIO

APPLICABLE RANGE OF INDEPENDENT VARIABLES

0.0 TO 4.0
0 TO 20 DeG.

0.0 DEG,

80DY,BODY TAIL

BODY WING,BODY WING TALL

NO FOKWARD SWEPT WINGS.

0-1,

CONSISTANT WITH SLENDER BODY THEORY
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TABLE 2. GENERAL INPUT FORMAT AND DEFINITICN OF INPUTS

ALL GEOMETERIC VARIABLES M4UST hAVE THE SAME SYSTEM OF UNWITs.
1.c., CALIBERS, INCHES, ETC. ALL ARE DIVIDED BY DREF WITHIN
THE PROGRAM. THE PROGRAM WORKS IN CALIBERS.

A CALIBER IS DEFINED AS 1 REFERENCE DIAMETER.

INPUT BODY CENTER OF PRESSURE (POSITIVE AFT OF NOSE) - (CAL)
PROGRAM USES BRITISH DATA SHEETS FOR BASIC WING LIFT AND XCP.

i PROGRAM USES SLENDER BODY THEORY (NACA 1307) FOR WING-BODY !

AND WING-TAIL INTERFERENCE.

R R N I S AN I A I N A A I SR I I A BT S I S A N I A N S )

ALL INPUTS ARE FREE FIELD. INPUTS CAN BE SEPARATED BY A COMMA,

ONE OR MORE BLANKS, OR BY A SLASH (/).
ALL VARIABLES IN AN INPUT LINE MUST HAVE A VALUE TO READ,

I.E., 0., FREE FIELD READ WILL NOT INTERPRET BLANKS AS ZERO'S.

R A A A INPUT 1

TITLE CARD (1-80 CHARACTERS)

@9 P00 0P RS ILLEPINIOIISIOCOIEPRIEROIIERRNLISISELIBESIRSTOS INPUT 2

NWPOS = 1  INPUT XWING AS STATION OF WING LEADING EDGE

"
N

PROGRAM WILL MOVE WING 1/4 CHORD TO WING HINGE LINE

3 PROGRAM WILL MOVE WING 1/2 CHORD TO WING HINGE LINE

" : 4 INPUT XWING AS STATION OF WING TRAILING EDGE
NTPOS = 1 INPUT XTAIL AS STATION OF TAIL LEADING EDGE
" = 2 PROGRAM WILL MOVE TAIL 1/4 CHORD TO TAIL HINGE LINE
" = 3 PROGRAM WILL MOVE TAIL /2 CHORD TO TAIL HINGE LINE

", = 4 INPUT XTAIL AS STATION OF TAIL TRAILING EDGE
5




TABLE 2. GENERAL INPUT FORMAT AND DEFINITION OF INPUTS (Cont'd).

MCDVT = 1 NO EFFECT.

" = 2 USE NACA REPT. 1253 (MCDEVITT) FOR FIN ALONE CLA.

GOOD FOR RECTANGULAR FINS ONLY.
GOOD FOR MACH NUMBERS BELOW 1.1 ONLY.
NOUT = 1 TRIM OUTPUT ONLY.
= 2 ALPHA OUTPUT ONLY.
= 3 TRIM AND ALPHA OUTPUT.
NRUN s INITIAL RUN NUMBER. - 1 TO 4 DIGITS.

NDBASE

1 NO EFFECT.

= 2 OUTPUT DATA BASE FILE.

W P OO PSS DSOS SNBSS ERS S e INPUT3

NOSE = 1 OGIVE NOSE

" = 2 CONICAL NOSE
XLN =z NOSE LENGTH

XL = TOTAL LENGTH

teesessssessssctecseasssssensssscssssease INPUT 4

RBW RADIUS OF BODY AT WING

L

RBT = RADIUS OF BODY AT TAIL
DREF = REFERENCE LENGTH

AREF = REFERENCE AREA

DREFFT = REFERENCE LENGTH - FT.
AREFFT = REFERENCE AREA IN SQ. FT.

YIY = TRANSVERSE MOMENT OF INERTIA - SLUG-FT2.




TABLE 2. GENERAL INPUT FORMAT AND DEFINITION OF INPUTS (Cont'd).

thireaiseresassanrassearassssasssses INPUT S

NBUOY = NUMBER OF POINTS FOR BODY ALONE CNACY AND XCPCY

(IF NBODY=0, OMIT IMPUTS 6. PROGRAM WILL COMPUTE SLOPE DATA.

...... Cesesessesassassassssersssasass INPUTS 6

TMAChH = TABLE OF MACH NUMBERS FOR CNACY AND XCPCY

TCNACY = TABLE OF BODY ALONE NORMAL FORCE COEFF SLOPES (BASED ON
BODY CRO3S SECTIONAL REFERENCE AREA) - 1/RAD

TXCPCY = TABLE OF BODY ALONE CENTER OF PRESSURE - CAL FROM NOSE

cevereansrstasssssasssrssnnnssnsnnsesss INPUT T

NBTL=0 PROGRAM WILL NOT ADD BOATTAIL CNA AND XCP.

" =% PROGRAM USES BOATTAL CARDS TO CALCULATE BOATTAIL EFECTS
DBOD = DIAMETER RATIO (BOATTAIL/CYLINDER)

XLBOD = RATIO (BOATTAIL LENGTH/CYLINDER DIAMETER)

L B R O A BN LR B B B L BN BN BB EE BN BN B BE BN BN BN BN IR BB BN BN AN INPUTB

NMF

NUMBER OF POINTS FOR XCG VS MACH NUMBER

R § 1 LS

T™F

TABLE OF MACH NUMBERS FOR XCG

TXCG TABLE OF CENTER OF GRAVITY - CALIBERS FROM NOSE.

TWEIGH = TABLE OF WEIGHT - LBS.

PO S PP B OLLLENIINOONLIEISEISOLOIOENOISERIROEDTETEOIROIEITNES I"PUT ,o

)
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TABLE 2. GENERAL INPUT FORMAT AND DEFINITION QOF INPUTS (Concluded) .

NFMA = NUMBER OF FREE STREAM MACH NUMBERS
chseesrtbeesasreneane N veeeess INPUTS M
: TFMA = TABLE OF FREE STREAM MACH NUMBERS
i TALT = ALTITUDE FOR EACH MACH NO. - FT ABOVE Sta LEVEL
TRE = REYNOLDS NUMBER FUR EACH MACH NC. - MILLIONS/FT. !
NOTE: PRUGRAM MULTIPLIES TRE BY 1 MILLION 10 GET Re.

.............. thevesresansese.. INPUTS 12-26

TBCW = TABLE UF WING =XPC3eD SEMi-SPANS(LOAD 0. 1F NO WING)

TCRiw = TABLE OF WING RCOT ChORDS )
1

TTRW = TABLE OF WING TAPER RATICS(CT/CR) j

TSWIEW = TABLE OF wING TRAILING £DGE 3SWEEP ANGLES(DEG) ﬁ

TXWING = TABLE OF WING STATIONS (MEASURED FROM NOSE) (SEE NWPOS) %

“dINGW = TABLE OF WING HINGE LINES }

TROT = TABLE OF TAIL EXPOSED 3EMI-SPANS(LOAD O, 1IF NO Ti#IL) a

TCRT = TABLE OF TAIL ROOT CHORDS ?

TTRT = TABLE OF TAIL TAPER RATIOS (CT/CR)

TSWTET = TABLE OF TAIL TRAILING EDGE SWEEP ANGLES (DEG)

TXTAIL = TABLE OF TAIL POSITIONS (MEASURED FROM NOSE)

THINGT = TABLE OF TAIL HINGE LINES

" = 0. (PROGRAM SETS HINGT=1/4 MEAN AERODYNAMIC CHORD)

TDELT = TABLE OF TAIL DEFLECTIONS - DEG.

TDELW = TABLE OF WING DEFLECTIONS - DEG. _

TALP = TABLE OF ANGLES OF ATTACK - DEG.

8 :
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TABLE 3. SAMPLE INPUT FILE FOR AERODSN

XX~ O Ew N o

51
4TI 47,000
. 3. 6.0 28.27 .50 ,1903 1

AMPLE INPUT FILE: BODY-WING-TAIL.
11
7

S
1
1
6

[ QY
w
(o]
s
.
—
un
&=

.8 3.
53

2 3.15% 2,431
.5 3.145 1,978
8 3.008 1.742
1.0

1.0
1.0

N2 OO 4 o s W

.5 0.0 3.592
1.8 0.0 12.933
7.149

3.051

1.0

20.0

32.32

0.0

5.974

3.051

1.0

20,0

41.226

42,582

0.

0.0
=5-20.02 4681012 14 16 18 20




B. STEP 2 - To run the program tvp. "AERODSN" and press "RETURN".
Wait for instructions to appear and enter the name of
the data file. When the program has finished running
an "*" will appear on the screen,

V. ourr gt
The output consists of five major groups:
. GEOMETRIC VARIABLES
FLIGHT CONDITIONS
ZERO ANGLE OF ATTACK DATA (SLOPES)
. TRIM POINT

ANGLE OF ATTACK SWEEP
‘resented in Table 4 are definitions of each output variable calculated
within each output group. Table 5 illustrates a sample output.

The group GEOMETRIC VARIABLES is divided into three components which
are body, wing and tezil., The corresponding geometric values are listed in
column form with the appropriate symbol anc definition. Printed under
FLIGHT CONDITIONS are ach number, center of gravity location {(calibers
from the nose), altitude (ASL) in feet and Reynolds number {per ft.). These
values are taken directly {rom the input file. The ZERO ANGLE OF ATTACK
DATA (SLOPES)} group is divided intc bodv, wing, tail and total configura-
tion values. £Each aerodynamic coefficient slope is evaluated at zero angle
of attack and is listed in column form corresponding to the missile component.
Aerodynamic coefficients are calculated for individual angles of attack in
the ANGLE OF ATTACK SWEEP group.

VI, PROCRAM VAT TDATTON

Comparisons are made to establish the range of validity. Configura-~
tions taken from the AERODYNAMIC DATA BASE such as ADVINT, HIALFA, DCATFL,
and COPHED were used. Normal force and pitching moment coefficients were
generated by AERODSN and plotted against wind tunnel data for comparison.

Detailed geometric description of each missile configuration tested
is included with the plots. The Mach numbers range from 0.2 to 4.0.
Angle of attack ranges from ~5 to 25 degrees. Angles of attack greater
than 25 degrees are included in this report; however, user discretion is
advised. Missile configurations include body, body-tail, body-wing and
body-wing-tail.

Figures 1 and 2 describe the geometry of ADVINT. Figures 3-26 show
comparison between ADVINT wind tunnel data and AERODSN. Normal force and
pitching moment coefffcients are shown at Mach numbers of 1.95, 3.01 and
4.02. Body, body-tail, body-wing and body-wing-tail configurations are
compared. Run numbers beginning with A are ADVINT wind tunnel data and
runs beginning with G are AERODSN runs.

10
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BKUP

BKCC

CLA

CPF

CNA

xe

CMACG

CMQ

TABLE 4. DEFINITION OF OUTPUT

FLIGHT CONDITIONS

FREE STREAM MACH NUMBER.

LOCATION OF CENTER OF GRAVLTY (CALIBERS FHOM NOSE).
WEIGHT (LBS.).

ALTITUDE ABOVE SEALEVEL (FT.).

REYNOLDS NUMBER X 10E6. (PER FT)

ZERC ANGLE OF ATTACK DATA (SLOPES)

UPWASH; RATIO OF LIFT UN WINGS IN PRESENCE OF BODY TO LIFT

OF WING ALONE.

CARRYOVER; RATIO OF LIFT ON BODY DUE TO WING TO LIFT OF

WING ALONE.

LIFT COEFFICIENT OF TAIL OR WING,BASED ON RESPECTIVE FIN AREAS.
(1/RAD).

CENTER OF PRESSURE OF WING OR TAIL MEASURED FROM ROOT

CHORD LEADING EDGE,

LIFT COEFFICIENT SLOPE OF COMPONENTS BASED ON AREF (1/RAD).
COMPONENT CENTER OF PRESSURE DIVIDED BY DREF,.

MEASURED FROM NOSE.

PITCHING MOMENT COEFFICIENT ABOUT CG BASED ON AREF AND

DREF.

PITCH DAMPING COEZFFICIENT SLOPE (ABOUT C.G.) DUE TO PITCH RATE, BASED

ON AREF AND DREF (1/RAD).
13

s S




CL¥

CLD

ChHA

CHD

CMDCG

SIGMA

ALPHA

DELW

DELT

CN

xce

CMCG

HMW

HMT

GLOAD

TABLE 4. DEFINITION OF QUTPUT (Cont'd)

AOLL DAMPING COEFFICIENT SLOPE BASED ON AREF AND DREF,
(1/RAD).

ROLL MOMENT COEFFICIENT SLOPE (4 FINS OR 4 WINGS DEFLECTED),
BASED ON AREF AND DREF (1/RAD).

HINGE MOMENT COEFFICIENT SLOPE DUE TO ANGLE OF ATTACK,
BASED ON AREF AND DREF (1/3AD).

HINGE MOMeNT CUEFFICLIENT SLOPZ DUE TO CONTROL DEFLECTION,
(FOR ALL MOVEABLE FINS),BASED ON AREF AND DREF (1/RAD).
NORMAL FORCE COEFFICIENT SLOPE DUE TO CONTROL DEFLECTION,
BASED ON AREF (1/RAD).

PITCHING MOMENT COEFFICIENT SLCPw ABOUT CG DUE TO
CONTROL DEFLECTIONS (1/RAD).

PITCH OSCILLATION NATURAL FREQUENCY (CYCLES/3EC).

TRIM POINT

TRIM ANGLE OF ATTACK (DEG).

WING DEFLECTION (DEG).

TAIL DEFLECTION (DEG).

TOTAL NORMAL FORCE COEFFICIENT (NF/Q AREF).

LOCATION OF CENTER OF PRESSURE ( FROM NOSE) XCP/DREF.

TOTAL PITCHING MOMENT COEFFICIENT ABOUT C.G. (PM/Q®AREF*DREF)

HINGE MOMENT COEFFICIENT OF WING HMW/(Q®*AREF®*DREF).
HINGE MOMENT COEFFICIENT OF TAIL HMT(/Q®AREF®DREF).

LATERAL MANEBUVERABILITY (G'S)

14
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TABLE 4. DEFINITION OF QUTPUT (Concluded)

ANGLE OF ATTACK SWEEP

ALPHA ANGLE OF ATTACK (DEG),

CN TOTAL NORMAL FORCE CUEFFICIENT NF/(Q®AREF). |
xce LOCATION OF XCP ( FORM NOSE) XCP/DREF |
CMCG TOTAL PITCHING MOMENT COEFFICIENT ABOUT C.G. PM/(QAREF*DREF) ﬁ
CHW HINGE MOMENT COEFFICIENT OF WING HMW/(Q®AREF¥DREF). g
CHT HINGE MOMENT COEFFICIENT OF TAIL HMT/(Q®AREF#DKEF). ;}
CNB BODY NORMAL FORCE COEFFICIENT NFB/(Q®AREF) 1
XCPB LOCATION OF BODY XCP ( FROM NOSE,XCPB/DREF).
CNW NOKMAL FORCE COEFFICIENT OF WING PLUS-BODY INTERFERENCE
NFW/ (U¥AREF) .
XCPW LUCATION OF WING XCP ( FROM NGSE) XCPW/DREF.
CNT NORMAL FORCE COEFFICIENT OF TAIL PLUS BODY TAIL INTERFERENCE
NFT/ (Q*DREF) . !
ACPT LOCATION OF TAIL XCP ( FROM NOSE) XCPT/DREF.
CNTV NORMAL FORCE COEFFICIENT ON TAIL DUE TO WING VORTICES.
15 1
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Figure 27 describes the Copperhead geometry. Figures 28-33 show
normal force and pitching moment coefficient generated by AERODSN compared
to that of Copperhead wind tunnel data. The Mach numbers tested are 0.5,
0.8 and 0.95 for the body-wing~tail configuration. Runs beginning with C
are Copperhead wind tunnel data and runs beginning with T are AERODSN runs.

Figures 34-36 describe the geometry of the missile shape used for
high angle of attack comparison. Nose 1, afterbody 1 and tail 11 were used.
Alpha ranges from 25-45 degrees at Mach numbers of 2.0, 2.5 and 3.01.

Runs beginning with "B" are HIALFA wind tunnel data and runs beginning with
"0" are AERODSN runs. Figures 37-42 show normal force and pitching moment
coefficient comparison.

Figures 43-44 describe the geometry for the body tail configuration
used in this comparison. Figures 46-56 show normal force and pitching
moment comparison at Mach numbers of 0.2 to 1.0. Angle of attack ranges
from ~-6.0 to 6.0. Runs beginning with "A'" are DCATFL wind tunnel data and
runs beginning with "E" are AERODSN rums.

VIT. SUMMARY AND CONCLUSIONS

The preliminary design computer program "AERODSN" has been evaluated
for accuracy and range of applicability. A description of the inputs and
outputs, as well as run instructions for running the program on MICOM's
Interdata 8/32 computer, is included. "AERODSN" was tested at Mach numbers
from 0.0 to 4.0. All configurations were tested with an angle of attack
range from 0.0 to 20.0 degrees with the exception of one tested from 25.0
to 45.0 degrees. Roll orientations are zero for all cases. Body, body-wing,
body-tail and body-wing-tail configurations were tested through the alpha
and Mach ranges indicated based on the comparative analysis. The following
conclusions are drawn:

A. The applicable Mach range is from 0 to 4.

B. Tn general, good results were obtained in CN and CM at angles of
attack up to 20 deg alpha., In some cases, where configurations depart
from the missile shapes applicable for this program, comparisons are not

good for angles of attack greater than 5 deg.

C. "AERODSN" is applicable for configurations with roll orientations
of zero only.

D. "AERODSN" is an acceptable preliminary design tool for obtaining
a quick aerodynamic profile for missile shapes described in this report.

16
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e o 1 A A e

T

2d |
AFTLRRODY d .
CONF IGURATION (in,)
Al 3.75 7.00
A2 3.75 7.50
A3 3.75 8.25
A4 3.75 9,50
AS 3.75 11.50
AG 4,00 7.00
[ —
’/‘..’
—<
'\_‘\.‘m
——— e ——nd e
e e =
NOSE — d
CONF LCURATION GLOMETRY (in.)
N} TANGENT OGIVE 3.75
N2 TANGENT OGIVE 3.75
N3 CONE 3.75
N4 SECANT OGIVE 4,00

NOTE:

ALL MOMENTS REFERENCED TO NOSE (STA, 0.0)

Figure 34. Nose-afterbody nomenclature.
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‘ . 40,"..
k - B

3,480

6,960 »;--ol -'H-' 0,232

Wl

e — 7

L.

‘r—~ »»s,(\::.-r—ﬁ—*& r’“‘* L»—s,?so———J ~lko.12s
. 0,187 K3

PIMISTONS TN INCHES

Figure 35. Wing configurations (Tests "F" and "1").
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ool o~ 0.032R
\ | At ]|
-t
_ ,_‘:.'—J}.‘.,_.,
l: T,
C¢ ———————
Tatl Fin | S¢¢ v/2, A, ] S B, | v e r
Config. in. AR in, * in, in. in. in A in. t
- 11 7.028 1.0 {1.875 [1.0] on° 0.&00 | 3,749 JO.RN0 | 3,749 1 0.43]0.140 | 0.140
12 7.9421 2.0 2.821 21§O’Ji 1.1%2 v} 1,140 S.625 | 0.2 { 0.1R7T { 0.187
13 7.916 | 2.0 2.821 [0.5] 55719 1 1.158 | 1.873 |1.140 | 3.749 | 0.55 | n.187 | 0.1&7
14 7.038 1.0} 1.875 14°3° | 1.105 0 1.140 | 7.499 | 0.62 | 0.187 | 0,187
15 7.024 [ 1.0 [1.875 {0.5[{ 36”51 [ 1.165 {2.497 {1.§40 { 4.996 | 0.55 { 0.187 ; 0,187
16 7.916 | 2.0 ] 2.821 J1.0{ 0.BonM [ 2,813 {0,800 | 2.813 | n.45]0.140 | 0.140
21 3,513 |2.0/1.8751.0] 90° 0.696 |1.6874 [0.696 | 1.874 [ 0.45(0.125}0.125
22 3.509(2,0/(1.875 T34 | 0,728 0 0.694 | 3.719 (93,62 (0.125 | 0n.125
23 3.605(2.0]1.87500.573333°]0.717 |1.2p2 |0.694 | 2.565{0.55|0.125 |0 125
31 14,0301 0.5]1.875 0.5 ‘!0036 1,62 4.980 (1, 5R7 9.980 1 0.55]0.250 {0.125
32 14.036 | 0.5 1.875 {1.0{ 0° 1.567 [7.499 [1.5R7 | 7.499 {1 0.45 | 0.250 | 0.250
33 19,235{2.0]4.385 [1.0] a0” 1.587 | 4.395 | 1,587 | 4.395|0.45|0.250 {0 250
34 18.373 2.0 4,385 |0.5| 5735 1 1,606 [2.702 |1.587 | s.585]6.55|0.257 | 0. 123
35 19.212 ({2.0{4.385 | 0 |26%7° | 1.619 0° {1,587 | 8.771 ] 0.55)0.250 { 0.25¢
36 14,056 | 0.5 11,835 787 | 1,882 0 1.587 {14,998 | 0.55]0.250 | n.250
SOURCE: Ref, 4
Figure 36. Details of straight fin configurations.
i1
. e e el I . " ‘i




B “
0T = 0 E ORIV JO @ [HUR S Juofol Jjooo 90103 [BWION “ /¢ 2InBy4 |
934 ‘YH4IY ‘HIBLiY J0 ITONY L
8°sy g ar e st 8° 0L 8°62 282 ]
ey
e°s
e°9
8
P
0°s
\\\\ N3
: 86

ININI¥AIXT | XXX € SNO§
X O SNNY

Vh\\n\\w o NSAO¥AV
L ;
a2l
TTLIHIM G£9 § +
0 o

\
06 < S
N HO%W  NOILIB4NDIANGDT HNd  HAS

@ ®
- ®
- >l




e'o

‘0°C = «wil 3B ydeIlE JO 913ue Sa Jua1 o1 33900 Juldwow ZFUIYdIld °*gQf 2anB1j

8- st

234

‘YH4 Y

o-oeb

‘3IYLIY 40 3ITONY

@°Sg

e ot

0°se e-ee

N

‘9.~
*G9-
*09-
‘GG~
1 ce-
‘S~

- -op-

Y ‘gg-

‘ag-

‘G-

‘Bc-
aa°c TTLIVIN mmm m
HOH NOTLHANOIINOD NN

®1I

+
o]

WAS

53




.y
o

"GTZ = a1 40BIIL JO 2(FUB SA Ul ol jans 2210) [ewtoy ‘gg 2andiy

934 ‘YHdY “NIWLfY 30 JFT1OHY

e°'es 8°'sh 2°8d 8°Ge a°ag @°se 0-0ac

@

.

-
ey

e°s

NJ

\
AN

8ol

9°11

6°2}t
ITLIVIN £22 3
< 0

ey
v

+
a)

c
HJBL HOTLEANDISNOD HNA W.S




67 = «W 3B 3DdBII® jOo I[8ue SA Ju3TITJF300 judwom BUTYDIF4 ‘O 2anBig

D30 ‘UHdTY ‘MIOULLY 30 3T9NY

0 °0% 6 sy e ov 0°St e-ag a°sc e‘ec
‘82~

[l WD N

*E9-

< # 09-

‘Se-

e e e ey

‘0S-

55

‘Sh-

W
‘op-

X

"eL-

‘Se~

a2~
052 TLTeIN 298
HOWW  NOILYANDTANOA NAY




e - - - - U S, o i m—— - T . S

TLOTE = wR 1P oRIIE Jo 9[FUB S JUI]O1 1}I00 IDI0) TRWION ‘14 3aAnBrg ]

930 ‘YHdIY AIYLLIY 40 IIDHY

] 9°0s 8°SPH 8 0t e-sg f°Qag R 9°02
i 8+

N

e°s

89

\\\\\ a°¢e

9°8
H)
d 0 s

L4 8°0e1

o g,

N\

56

e°1t

g°cl

19°¢ TTLIWIN m_w m
HIBW HOILYANIISNOTD NNA WAS

o+




LT T T T T T T I I e e T

“10°€¢ = «{ 3B jdEIlE JOo 3[8uE SA JUaldYIIP00 juswouw Buiyd3jd *Zy 2anB1g

930 ‘YHdTIY ‘XNJIYLLIY 40 IFTIINY

0°0es 0°Sy o‘or 8°sg 0 et e°se e°ee
‘0L~

*S9-

a0 ro5-

‘SS-

—3 es-

‘SP-

A i artar s R T

57

W1J
‘or-

| .

. "eg- ,w
"g2- :
| B

2-
19°¢E TTLIVTN 119 8
£ O

+
2]

HJEW HOILEAND14NCD NNY WAS




+£130w032 (opouw (¢ uolieandijuod "¢y 2an314

- S16°0—+1 *o- LS
-0 Gpe F o
saydJf ui suorsuawiQ 1y :
ol 3
184]) 2e3npsuely mc.:ozcozl/ 829°0
\ v} e _ ) ] s i
De s
5uns 10 sapis soel\ H
3N 24N5S31¢ 3SEG Q0-€60 0 m.
$13}J3MQ 2PINt Ju10d i
. NuaY 4
@0 waeow w
e 0 02
8560 6l -\ U0} X
€0 2l Y-Y uoias |
weo i 9-8 uoiag Swig
8660 gl
€660 sl 12-21 "SON @1)140 - i Y
180 i w0 ¢ o 3w s g Ry
60 a ) A
b LSS o S o - S s |
we o 01 ) 2nis -
60 6 L Ininn [ 2. 1¥] K1
96 0 ] 1580 T. Z ON IATTA 20N \.o»i e 355y
MM.MM % NCILISOd 312ZON yro@mm\ o mes
p16°0 S VON uM>~4<> 3 ._
§ O '3 LRk} 1
68 0 £
0s8 0 2 ) N4
08 0 !
I oN
‘uotje307] N0

ety




S$IMONI NI SNOISNIWIQ 1TV

‘ST¥BIOPp Ul ‘4% 2anSf4

8op 0g —~

V-V NOI1LJ3S

24T = O11VY 1034SY @3103rOHd 24 NI

H 005

\

sors
-] Nan\ II/I~IM

yoee —

/

P 9t

0260 l~

T

890t

|

e 089'L J_

— §

14 ¥4

ra- 06%°L -

- 9PLT

et e e AR RN

— d0%0'0

8¥°L = OILYY L934SV Q3LD3r0YHd L4 Nid

e 0Z1E Ill-_

I
n26'0
L 2

X

890

£v6Z

|

e O0LLT —™

+————— 66T —

_
/

— b
- o

PO S S T U SUv U

s

R IS Aot £ D)

59




*Z7°0 = wly 1B YOBIAB JO o]3ue SA JUSIITIII0D 2D2103J TeBWION "Gy 2anB1j

9340 ‘ddY ‘HI¥LLIY 40 ITINY

8°3 o'v 8°2 e-e 8°2- 8 v- 8°9- 0°8-
0°I-

60

NJ

INTHIYIIXA XX V SNNE
NSAoyav| X I SNOd

8°e

6°1
ec’e 1418 MM M M
H3UW  NOILWdNI14NOJ NNY  WAS

o v _,l&




*T'0 = =j{{ 1B }OBI1IEB 30 9[8ue SA JUITITIID00 Juduwow BuUIYo3Ilg °9gy 2Indry

930 ‘ddW MIYilY 40 3IT1INY

o 8°2 8°0 8°2- 8t~ 9°9- 8°8- ﬂ
8°8- i

0°9-

e -

o phmrrnce
PN

PRRr A

8°c-

61

—{ o0

W
e°e

et

-

> ..

82°0 1418 MM m M
HJIYU NOILYINII4NOD NNA  HWAS




- ?I.tlv!llnlnnug'l”

*9°0 = wl 1B JOEIIU Jo A[BUE SA Jua[D]JIP0D 32103 TETION ‘/+ 2InB1J

930 ‘ddW ‘%IYLiY 40 IFTINY

89 I 0°2 e e e c-

I

e 9- e°8-

2 ..

74

9°e-

v-o-

7

c°'e

v°e

9°8

et e
HaWNW

01
1418 Mv m
NOILWANDIJINOD NNY

NJ

62

s

Y




it

‘%70 = oW 3B jyOoe3llE JO 37ZuR SA JUITOTJIIL00 Judwouw Bulys3If4 gy 3InBryg

93Q ‘ddY ‘MIYLIY 40 ITIINY

e°9 v (2 4 e‘e . A 0 "+~ 9°9- 20°8-
T 2°8-

e

e*9-

e‘c-

63

W12

e°2

R 4

@9

] o9
ov°@e 1418 mv M M
HIYH NOILYANIISANGD NNA  HWAS

: : *A

N




970 = ofl 3B qoBIIR 4o o18uB SA JUIT I § 0D 30303 [BUWION ‘6t anBy1g
934 ‘ddW ‘A3YLLP 40 39NV

8°9 et 8°2 28 8°2- 8 - @'9- 8°8-
xm\\‘v 8°1- 4
8-@- g

9°0- |
\ﬁ e
2°e-

64

c'e NJ

v°e

‘ 9°'e

86

et

e 1
99°9 1418 mv m M
HIYH NOIL1BANDIJHNOD HNY WAS




"9°0 = =W 3B 3dBIIE JO BJBuE SA JUITOTFID00 Juswow Burydsijg *0¢ 21n81y

930 ‘dd W MIYLLY 40 ITINY

8°'9 e°d e°e 0°0 e°2- 8" v- 9°9- 0°8-
e°8-

e°9-

e‘y-

8°2-

65

e°'e

W1J

e‘e

- R 4

\)// 8’9

8°8

09°@ 1414 m¢ m M
HIGH NOILYINDIANGD NNY  NAS




80 = «lW 1B YORIIE JO 9[JUB SA JUILODI ]IS0 3010} TRWION "[G 3InBy4g

930 ‘dd ‘HJIYLIY 40 3I1DNY %

8¢ 0’2 M) @°2- 0p- e°9- 8°8-
S°1-

e i-

S°o-

66

6°o

NJ

s°e

et

S°1 -

988 T418 26 ¥+
$ 3 ©

HaYH NOILYaNOTI4ANOD NNA WAS




e°9

‘g0 =

o'y

o 18 joB11E JO 278uB SA JUS1DIJI0O Juduwow Buyydilq "g¢ 2InBy4

93¢
0°2

‘ddT¥ ‘NIBLLIY 40 ITONY

e‘e-

0°v- 0°9-

0-8-
0°8-

e°9-

ey~

e‘e~

8'o

82

o'y

N

e°9

N\

e's

eg e

4
H3YU NOI1v3NDI4ANOD NN

1418 ¢ Y
3

Wi

+
Q

HWAS

67




"6°0 = = 3B {OBIIE JO A[BUER SA JUIIDIJII0O 2030§ [EUION ‘€S 3InBl4
9340 ‘dd W ‘NIYLIY 40 ITIINY

e°s o't e°¢c 0°e e°<- e t- 8°9- e°'8-
- N'“'

8°1-

8°6-

9°‘e-

| -

c°0-

0o NJ

2°e
v°0

. 8°e

8°1

06°0 1314 mw m M
HIYH NOILBANDI4ANGD NNA  HAS




'6°0 = =W 3B 3}OB33E Jo ITBuE SA JUDIDTII00 Judwouw BUTYDIT4 ‘4G 2anBT4

ESRTPP IO I SRR

930 ‘dd¥ JIYLLIY 40 IIINY
e’s e‘y e‘e e‘e e°ec- 0°"v- e°9- 8°8-

-]
[
4
!
R

e°c-

t— 00

e*z WM

e e

69

o'y

e°9

e's

g al

06°6 1318 mn m M
HJGW  NOILYUdNIDI4NOD NNd  WAS




07T = =W 1% qOeII® JOo 5{Bup Sa JU3]D1 IR0 D3I0F TRWION ‘C¢ IINBTJ

930 ‘ddW ‘AJYLLY 40 39INY

e’ 02 e°e 8°2- U 0°9- e ‘s-
c 1~

e°I-

pd a-o-

9°0-

b°0- 1

e e-

70

e°e ND

c'e

e

i 56

\ 8°0 o

0°1

ee°t 1418 mm m M
HJBW  NOILHANDIANOD NNY  WAS




o e, e = g

‘0'] = «{ I® }DEBIIB JO I[BuUPR SA JUITIDTJJ20O Juswouw 8utyoirg *9¢ 2an8yg

930 ‘ddW NIVYLLY 40 ITIINY

8’9 ey e‘e e'e e°c- e - 0°9- e 8-
f 8 8-

8°9-

o b-

e‘e-

9°2 WD

et

e°9

e°ol

90°1 ‘ 1418 mw m 4
HOUW  NOILYANDIANOD NN RAS




APPENDIX A

PROGRAM LISTING
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SBAICH !
PRELIMINARY UVESLIGN PRUGKAM wllin PARAMEIEKIC VvARIATIUw, -
ALLU GEUMETERIC VARIABLES mUST HAVE THE SAME SYSTe4 UF uUNLIS,

l,b., CALIBEKS, INCHES, e1(, ALL ARE ULVILRD BY UKREF WIfHIN

THE PRUGKAM, [HE PROGRAM wURKS IN CALIHERS,

A CALIveR 1S VEFINED AS | KEPERENCE DIAmETEK,

INPUT BULY CENTER UF PRESSURE (PUSITIvVe AFT 1k nUSE) = (CAL)

PRUGKAM USES BKITISH DATA SHELTS FUR BASIC wING LIFY ANU ACP,

PRUUKAM USES SLENDER BODY THEOURY (NACA 1307) FUR alnGesdny

AND wING=TAIL INTERFERENCE,

[ EEEEE NN EEEENNEE NN NN NNNENNNNNE NN NN NWN I N NN N NN NN NN

ALL [NPUTS ARe FREE FIELD, INPUTS CAN KE SEPAxAIED oY & CuvmaA,

OME UK MUKE BLANKS, UR BY A SLASH (/).

ALL VARIABLES LN An INPUT LlIne MUST HAVE A vaLuk lu wrEav,

1.€E¢, VU, FREE FIELD KEAUD wiLL NOT INIEKPRET BLANKS AS ZERU'S,

000000 3000 P 0O0P P Q00000000800 0000 000R0000endooe lNPU[ 1 )

1

TITLE CARD (180 CHARACTEKS)

Q0P 0000000000000 Q0000000008000 00to0dtoctscee INPUT 1 ‘»?
H 4
(NeP3S = 1 INPUT XwING AS STATION UF wING LEADING EDGe 1
L. = 2 PROGRAM wILL mOVE WING 174 CHUKD TJ wlnG HINGE LINE g

= 3 PROGRAM wlLL MOVE WING 1/2 CHORD TJ wiNG HINGE LINE :

. = 4  INPUT XwING AS STATION Ut WING TKAILING EUGE, f

NTPUS = 1 LINPUT XIAIL AS STATION UE TAIL LEADING EUGE :

. = 2 PROGRAM wlilL MUVE TAIL 1/4 CHOKD TJ TAlL HINGE LIne ‘

. = 3  PROGRAM WILL MOVE TAIL 1/2 CHORD TO TAIL nINGE LINk :

. = 4  INPUT XIAIL AS STATIOM OF TAIL 1RAILING EUGE, e

MCOVT = 1| NU EFFECT, !

» 28 2 USE NACA REPT, 1253 (MCLEVITT) FOR FLn ALINE CLA,

GOOD FUR RECTANGULAK FL1NS CNLY,
GUUD FUR MACH NUMDPERS ®bLOUw 31,1 OWLY,
NOUT 2 1 TRIM QUTPUT unLi,
ALPHA UUTPUT UNLY,
TRIM AND ALPHA OUTPUT,
NRUN s INITIAL RUN NUMBER, = § TO 4 DIGITS.
NDBASE = | NOU E£FFeCT,
= 2 QUIPUT DATA BASE Fluk,

RSO

s080000s0000000%e0ssosscnssssevseccssce LNPUT 3 !
NOSE 2 1 O0GIVE NUSE

. 2 2 CUNICAL NOSE

XLN 8 NOUSE LENGTH

XL = TOTAL LENGTH

[ FARE AN NN NENEENE AN NN NENENNNNRRENRENERSJNNSEN}NXN) INPUT 4

RBw = RADIUS OF BODY Al wING

RBT s RADIUS OF BOODY AT TAlL

OREF 8 REFEKENCE LENGTH

AREF s REFERENCE AREA

OREFFT = REFERLNCE LENGTH = FT,

AREFFT = REFERENCE AREA IN Su. FT,

ry 2 TRANSYERSE MUMENT UF INERTIA = SLUG=FTZ.

0000000800006 0000 5900000000000 090080000 INPUT 5

NBODY 8 NUMBER OF POINTS FUR BODY ALUNE CNACY AND xCPCYX
(IF NBUDY®O, OMIT 1IMPUTS 6, PROGRAM wILL COMPUTE SLUPE

75
i PHECEDING PAGE BLANK-NOT F1LMD

e c—— A

DATA, )

ey




S0 8 0000000092000 00008 P00 RPILEROESITOLY lNPUst

ITwACH = TABLLE OF mACH NUMBERS FOR CNACY anD xCPCY

ICNMACY = TABLE UF BUDY ALONE NOKMAL FUKCE COEFF SLUPES (BASED un
BuuY CRUSS SECTLIUNAL KEFERENCE AkEA) = 1/KAD .

IXCPCY = TApLE OF BUDY ALUNe CENTER OF PRESSUKE = CAL FROM NUDE

0000002 PR CPOOOOOLESIPPLOEENROECEOEOORTRNIIEETIPTETDS ‘N')UI 7

xolual PKUGRAM wiLl NOY ADD BOUOAFTALIL CNA AND X(CP,

* 3] PRUGRAM USES BUAITAL CARDS Tu CALCULATE BUATLALL FECTS
3L 3 DIAMETER RATIU (BUATTALL/CYLINDEW)

AL3ul = RATIU (BUOATTALL LENGIH/CYLINUER DIAMETEN)

H

00 00098000 ¢0QeS0IEICEIOSONCsOBOOR, thUIA

Nuf S MUMBEKR UF POINTS FUK KCG VS MACH nUMBER
cevecsscssesecsrasssnesvevseccse INKFUIS 9

Taup = TABLE UF MACH NUMBERS FuUk XCG

TACG = [ABLE Ur CENIER UF GRAVITY = CALIBERS FROM WNUSE,
I#ELlGH = TABLE OF wEIGHT = LBS,

89000065000 0CPR0CPPPIPPECOCECEREPPOESOSSonecsne {sPUuT v

HNEMA NUMBER UF FREE STREAM MACH NUMBEKRS

0000V OEOINNOOPORRONOENODRQRREOROOEOIROS Qoo INV‘JTS ll

TFMA = TABLE OF FREE STREAM MACH NUMEERS

TALY = ALTITUDE FUR EACH mACH NO, = FT AROVE SEA LEVEL

TRE S REYNULDS NUMBEK FUR EACH MACH NU, = MILULIUNS/FI,
NUTES PROGRAM MULTIPLIES TRE bY 1 MILLION TU GET Rb,.

(AR RN N R NN NENNNNERENNNENNNEENNNNENNNNNX] INPUT& 11-26

TBUW =z TABLE OF wING EXPOUSED SEMIeSPANS(LOAD 0, LF NO wInNG)
TCRw = TABLE UF WING KUOT CHURDS

TTRw = TABLE OF wING TAPER RATIOS(CI/CR)

TSwTEw = TABLE UF wING TRAILING EDGE SwEEP ANGLES(DEG)

TXWING = TABLE OF wING STATIONS (MEASURED FRUM NUSE) (SEE NaPUS)
THINGw = TABLE OF #InG HINGE LINES

TBOT s TABLE OF TAIL EXPOSED SEMIeSPANS(LOAD 0. [F nOD TAIL)
TCRT = TABLE OF TAIL ROOUT CHORDS

"TIRT s TABLE OF TAIL TAPER RATIOS (CT/CR)

TSWTET = TABLE OF TALL TRAILING EDGE SwEEP ANGLES (DEG)

. TXTAIL = TABLE OF TAIL POSITIUNS (MEASURED FRUM NOSE)

" THINGT = TABLE OF TAIL HINGE LINES
. 2 0, (PROGRAM SETS HINGTE=1/4 MEAN AERUDYNAMIC CHORD)
. TDELT = TABLE OF TAIL VEFLECTIUNS = DEG,
- TDELW = TABLE OF WING UEFLECTIUNS « (EG,

TALP s TABLE OF ANGLES OF ATTACK = DEG,

seseesscsevessssse INPUTS 27«29 (USED UNLY IF NUBASEES2)

1C(1) 8 FIRST PACKED wORD FUR COEFFICIENTS.
1C(2) s SECOND PACKED wORD FOR COEFFICIENTS,
1P 8 PACKED wORD FOR PARAMETERS,
(SEE DATA BASE INSTRUCTIONS FOR DEFINITION
OF PACKED wORDS) 76




506800060000 02000 000000 0PPPPPP000PsC00PPIRERPRIEPEROEORTSDN

VIMENSIONTFMACLIO) ,ICRW(16),11IRw(10),TBUw(L16),TShTew(16),TA0ING(10)

THE(19) ,TXCGLL9 ), TRACHL15),1CHACY(15),LACPCY(LS) |
TCRT(16),TTIRT(16),1B0T(16),TSwlEL(16),TXTAIL{Ib)

TRE(16) , TALT(16),TUELT(JU) ,TOELWN(10),1ALP(20),TakIGHLLY)

401

/80DY/ XL, XLN,HE,DREFF1,0CY ,ACY,AREF,NUSE,CNAY, ACPd
/WING/ BUW,RBW,CRW,XWwING,XCENW,PHIN ,HINGWw,ANAR, ARW
/AING2/ CLAW,XCPw,BRaD,BKbw ,SANB, SKHW ’

/TALL/ BUT,RBT,TRl,XTALL.XCENT,PHIT.HIMST.ATAK,ARI'
/TAlLZ/ CLAT, XCPI,uhNTE,bhAb[,SKIB,SKBT

/PARTS/ CNBY,XCPBY,CNw,XCPaN,CNT, XCPTL,CL LY

FORMAT (1HO,'GEUMETERIC VAKIABLES'30X'BODY'oX'wliGi'6X,'TALL"/)

FURMAT (iHO'PROBLEM WITH INPUT DATA FILE=(TAPES),

&KUOT CHUKD!

TIP CHORD®

EXPUSED SkmI=SPAN?

ASPECT RATI1O!

TAPEK RATIC!

LEADING EDGE SweEP ANGLE (9eG)!

TRAILING EUGE SwEEP ANGLE (VLG)!

MEAN GEUMETERIC CHORL/CR'
SPAnNaISE LOCATION OF CBAR!
CHURDAISE LOCATIUN OF CBAR!
D1IST, FROM L.,E, CR TV CENTRULD®
RAUIUS UF BOLY AT ¥lv!

DIST. FROM NOSE TU L.t. CR!
DIST. FROM NOSE TU CENTRUID!
AREA RAT10 (2 FINS/ARLEF)'

DIST., FROM NOSE TU HINGE'

FIM ROLL ANGLE (DEG)'

BODY LENGTH!

REFEKENCE LENGTH !

REFERENCE AKREA ¢
REFERENCE LENGTH=¢T,'
REFEFENCE AREA FT*#Q!

MOMENT OF INERTIA!

BOATTAIL DIA. (CAL,.)'

BOATTAIL LENGTH (CALG)’

RATIO (CYL. DIA/REF, OIA)'

FORMAT (1HO'WARNINGS TAPES NOT CLUSED'/)
FORMAT (1HO,33X,'BRUP',5X, 'BvKCO',5X, 'CLAY,5X,'CP',8X,
+ 'CNA',B6X,'XCP',5X, 'CMACG®,5X,'CMQ',0X, 'CLP',bX,'CLD',
+ 6X,°CHA',6X,'CHD? ,0X,'CNO’,5K,'CHDCG")
FORMAT (1X,'800Y ',36X,4F9,.3)

VIMENSLIUN

DIMENSION

DIMENSION THINGW(16),THINGT(106)
DIMENSTION

CAMENSIUN IFILEC3),TITLE(20),HUL(10)
DImktSiuiv ACUN(3) ,H(32),1(25,3)
COMMON

COMMUN

CUmMMUN

COMMUN

CGMMUN

COMMUN

REAL LABEL

102 FUKMAT (2F10,4)

103 FORMAT (3F10,.4)

108 FORMAT (8F19,4)

109 FURMAT (1312)

110 FORMAT (12,6X,3F10,4)
111 FORMAT (20A4)

112 FORMAT (212,6X,3F10,4)
19% FORMAT (1H )

199 FORMAT (1H]1)

200 FORMAT (1tt,'INPUT [ABLES'/)
202 FORMAT (iW ,2F10.4)
203 FORMAT (1H ,3F10,.,4)
209 FORMAT (140,20A4)

210

211 FURMAT (iH ,'Ck

212 FORMAT (1H ,*CT

213 FORMAT (1H ,'BU

214 FORMAT (1H ,'AR

215 FORMAT (ih ,'TIR

216 FORMAT (1H ,'Swik

217 FORMAT (1H ,'SwTb

218 FORMAT (1H ,'CBAR/CR
219 FORMAT (1H ,'YBAR/BO
220 FORMAT (1H ,'*xM/CR
221 FORMAT (1M ,'CENT/CR
- 222 FORMAT (1iH ,'RB
. 223 FORMAT (1H ,'XFIN

224 FORMAT (31H ,'XCENT
- 225 FORMAT (iH ,'A/AR
1 226 FORMAT (3H ,'HINGE
- 227 FURMAT (3H ,'PAl

230 FORMAT (iH ,'XL
- 231 FOUORMAT (1H ,'DREF
i 232 FORMAT (14 ,'AREF

2322 FORMAT (1H ,'DREFFT
2323 FURMAT (IH ,'AREFFT
233 FURMNAT (18 ,'Y1Y
234 FORMAT (1H ,'0DBOD

235 FORMAT (1M ,'XLBOD

236 FORMAT (14 ,'DCYODR
301

302

400

77

PRI R U

J0K2Flu.4)
3TX2FP10,4)
29XK2F 1V, %)
34K2F10,4)
35X2F1U,4)
16X2F10,.4)
15A2F10U,4)
22XL2F10V,.4)
21X2¢10,9)
ZUX210,1)
10X2K1V,.4)
25X210,4)
L0KLFiV.42)
19X2F10,4)
22X2F10,4)
22X2F10,4)
26X2F1V.4)
24XF10,4)
17x¢'10,4)
1UXF12.4)
15XF10,.,4)
15XkF10,.,4)
18XF10,4)
15XF10,.4)
13XF10,4)
10XF1U,4)

STATUS='14/)




|
|

402
403
404
4444
404y

B : — B e

FURMAL (13"~1~G '¢14E903)

FURMAT (1A, 'TAIL ',14F9,3)

FORMAT (14,'TUTAL',306X,5F9.3)

FURMAT (1X,'S1GMA ' ,F9,3)

FORMAT (" ',TQB.QD("");/.T43.'*',T88."'./,

* Ta3,"s",TS8,"FLIGHT COHWUILIONS",Tug,"%%,/,1r43,%%",[d9," %"
* o7, T43,46("*"%))

4041

FURMAT (1HQ,"™ “,T44,46("4"),/,143,"%", [dy,"*",/,

¢+ T43,"+",152,"ANGLE OF ATIACK DATA (SLUPES)™,Tdd,"*",/,143,"%", Iy, "*",/,
+ T43,"s",T48,"%",/,T43,40("¢"))

4042

FurRMAT (" ",T43,46("*"),/,T43,"%",Tue,"*",/,143,"*%" ,Top,"*",/,

+ T43,"+*,Tol,"TRIM PUINTI",T88,"*",/,Ta3,"*",184,%*",/,
+ TOS."',rUB,”‘”,/,TQi;Qb('*'))

4043

FURMAT (1HO,™ ",T434,40("%"),/,T43," 8" ,[Bo,"%",/,043,%%",18,"s",/,

+ T43,%87,155,"ANGLE OF ATTACK SWEEP®,Ldy,"%%,/,[43,%¢%, gy, *",/,
+ T4a3,"¢",led,"%",/,[43,40("+"))

410

FORMAT (1HU,'FMACHS' ,FY9,3,2X,'XCGx!,F9.3,28"'nELuT=",FY,3,

+ ZA,'ALT=',F9.3,2X,'Kb3',FlU.0)

450

FORMAT (1HO,3X,'ALPHAY ,4X, 'LELw",4X, 'OELT!,6X,'Cy',0X,

L 'ACP',bX,'CHCG',SX,'HMn',ol,'HMT',Sx.'FTkAI',QA,'GLUAU')

451
45¢

FORMAT (1lH ,1F8,2,3F9,3,10F8,3)
FORMAT (31HO,'NO TRIM AFTER ',13,2X,'ITERATIUNS FUR DebLws!,

+ F7,3,3%,'DELT=',F7,3)

453

FURMAT (1h0,3X, 'ALPHAY ,0X,'CNY 0,

+ YACP',0X,'CMCGT,6Xx,'Cha’,5X,'CHT,3X,'FTRAT ,4X,
+ OB LaX, P ACPBY 5K, "CNw!Y LA, TACPWT 5K, TCnT !, 4K, YACPT ' ,4x,'ChEIV?)

454
455

FORMAT (110, 'TRIM PULINIY)
FURHAI (1”0,'NU IKIM SELU* ALP=',F7.3pZXp.FUH UtbﬁzlaFI.5’

+ 2X,'AND DELT=',F7,3)

450
990
991
995

FURMAL (1HO,'RUN NUMBENW',14)

FORMAT (1HU,'TYPE INPUT FLLE NAME = | TU 12 CHARACTERS')
FURMAT (3A4)

FURMAT (181,'CONFIGURATIIUN'14)

1
REAU

*RITE (1,99v)
(1,991) IFILE

CALL CLOSE (5,18TAa)

CALL OPEN' (5"FILE'I'U'U,ISIA,
IF (ISIA,EQ.,0) GU TO 8

sRITE (1,301) 1STA

PAUSE

GO T0 1

8

READ
READ
READ
READ
READ

NCONF=0

(5,111) TITLE

(S,%) NWPOS,NTPUS,MCDVI,NUUT,NRUN,NDBASE
(S5,%) NUSE,XLN,XL

(5,%#) RBW,RBT,DREF ,AKLF ,DREFFT,ARELFFT,Y1Y
(5,%) NBODY

IF (MBODY,EQ,0) GO TO 4

READ
4

READ
READ
READ
READ
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

(5,#) (TMACH(I),TCNACYLL),TACPCY (1), 1=1,a8001)
READ (5,%) NBTL,D800,XL80D

(S5,%) Nup

(5,%) (TMF(1),TXCG(1),TwEIGH(]I), I=]1,NMF)
(5,%) NFMA

(5,%) (TFMACL),TALT(1),TRE(I), 131,NFMA)
READX (5,80,H0L,T00w,NH,NBO¥,EDFF)

READX (5,80,HOL,TCRw,NH,NCRW,EQFF)

READX ‘SI‘O'HOL'TTR"NH'NTR"EOFF)

READX (5,B8V0,HOL,TSWTEw,NH,NSWW,EUFF)
READX (5,80,HOL,TXWING,NH,NXWNING,EUFF)
READX (5.UO,HOL'THXNGN'NH'NHXNGh,EUFF)
READX (5,80,HOL,TH0T,NH,NBOT, EQFF)

READX (5,80,HOL,TCRT,NH,NCRT,EQFF) 78
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CALL READA (5,0V,HIL,TIR]I  NH,NTRT,L0FF)
CALL KeADX (5,80, ,HUL,TSalEel, v ,NSRT,EUkF)
CALL READX (5,%V,HOL, [XTALL,nn,NRTAIL,LUFF)
CALL READX (95,8U,HUL,THINGT ,NH,NHINGT ,LUFF)
CALL KEADX (5,80,HUL,TOELT,NH,NOELT, EUEY)
CALL READX (5,80,HUL,TDELw,Nn,NUELW,EUFL)
CALL rEADX (5,80,HOL, ALP,NH,vALP,LUFF)

IF (NUBASE.bU.2) CALL ULAlAl

CALL CLUSE (5,1S8TA)

IF (1STA NELV) wh]1E (1,302)

0000000008000 8000ccesoroncssonsssee wk1Te INPUL TADLES
wR1ITE (6,200)

IFINBOLY , EW,V) GO TO 2

wk1TE (6,203) (THACH(L), TCNACYLL) »TACKPCY (L), l=1,n8UDY)
2 AR1TE (5,198)

wRITE (6,203) (ITMF (1), TXCGLLI), fweiGH (L), 1=1,NMEF)

PI=3,14159

RADZS57,2957¢

SMALL=]l,E=30

PHIwE(0,0

Prll=0,0

DCY32,*RBT

DCYUDR=DCY/DREF

ACYZ(P1/4)%DCY**2
...............'.....‘.......'..'Q

00 90 I2s31,NCR»

CRWETCRw(12)

U0 90 13=1,NTR»

TRwaTTRw(13)

DO 90 14=1,NBOw

BUwWETgUn(14)

DO 90 151 ,NSwWW

SWTEw=TSwTEwW(]15)

DU 9V lo=1,NXWING

XWINGETXwING(Ib)

DU 90 I12=1,NHINGW

HINGWRTHINGW(]I12)

0000000008000 000censgssssossesoee CALCULATE WING GEUMETRIY
CALL ROLL (BOU,CRN,TRN,REN,DREF,AREF;CLPﬂl.CLDNI)
CALL FINGEOM (CRN,TRﬂ,EOQ,AREFoS!TE'.CTH.ARN,SNLS#,CBAKI,!GARI,
+ XN!,CENTN-AFAR,TANLN,S“HA“)

ANARE2 , SAFAR

IF(NWPOS ,EQe2) XWINGSHINGw=(,25%CBARW+XMW)SCRW
IF(NWPOS.,EQ,.3) XWINGEBHINGw=( ,SOSCBARWEXMw ) SCRW
IF(NWPUS EQ.4) XWINGEXWING = CRMW

XCENwWE (CENTWO*CRW+XWING)
......'.......'..'...........Q.'..

00 S0 17=i,NCRT

CRTETCRT(17)

DO 90 I9s3,NTRT

IRISTTRTI(18)

00 90 19s1,NBOT

80T=TIBOT(IY)

00 90 110m1,NSwT

SwTETSTSWIET(110)

DO 90 Ii11®1,NXTAIL

XTAILSTXTALL(1LD)

00 90 11381,NHINGT

HINGISTHINGT(113)

0006000000000 000 00000000 000000000 7 CALCULATE TAIL GEUMEIRY
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CALL KOLL (BUT CRT,ITRIRBL,OREE AREF ,CLFTY,CLUTY)
CALL FINGEUM (CKI,IRL,bUL AREF ,SWTET,C11,AanT,SvLel,C8ART, (BART,
+ XMT,CeNTT,AFAR,TANMLLT,SwHAT)

ATAKZ2 ,#AFAK

IF(NTPUS ,£Us2) ATALLBHINGLI=(,25%CBARTXMT)*CRI
IF(NTPUS s We3) ATAILEAINGI=( ,H0%CRARTEXML)ICRT
IF(NTPUS,eW4) ATAlL=x]AJL = CRT
XCENT=(CENIT*CRISALAIL)

IF(RINGT LW,V ) RINGISXTALL + (AMT ¢ (¢S5FCHAKT)®CRT
9900000000000 a0 tessveetRoastaRONtY GEOMe TRKY UUTPUT
NCUNFENCONP + |

WRITE (0,995) NCOUNF

WRLITE (n,209) TITLE

wRITE (0,210}

wRITE (6,230} Xu

wR1Tt (6,231) UKLE

WRITE (6,232) AKLF

WRITE (b,2322) URLFFT

WRITE (6,2323) AREFFT

wRITE (6,233) Y1l{

IF (NBTL,EQ,0) GO TU S

WR1ITE (0,234) uLbBOD

WR1Te (6,235) XL8QL

wR1TE (6,236) LCYQDR

S wRITE (6,213) 1BLUA(14),TBULIL1Y)

arlTE (6,211) TChmn(12),TCHRT(17)

wRITE (6,212) CIn,CIT

NRITE (6,215) Tkw,IRT

WRITE (0,214) ARw,ART

wRITE (0,216) SwiLEw,SwlLEI

ARITE (6,217) SwTEw,SalTET

. WRITE (6,218) CpdARw,CnAR]

wWRITE (6,219) YbAKwe,)BART

WRITE (6,220) XMu,AMT

 WRITE (6,221) CENTw,CENTI

' WRITE (6,222) RBw,RBT

; WRITE (6,223) XWING,X1AlL

- WwR1TE (6,224) XCENw,XCENT

WRITE (6,225) AwAR,ATAR

#RITE (6,226) NINGW HINGT

wRITE (6,227) PHIw,PHIT

: 89000800 Q08 080 Cygooseerstosrsgeviaye START MACH “UMBER LUUP
DO 91 11=1,NFMA

FMACHETFMA(L1S)

ALTSTALT(11)

RESTRE(11)%*1,.,Eb

CALL STANG62 (ALT,CS,RHU,PRESS,TEMP,2)

Qm(, TEPRESS*FMACH**2)

BETASSURT (ABS(FMACHS82e1,))

CALL INTERP (2,1 ,XCG,TXCG,FMACH, TMF ,NME, 2, MIN,MAK)
CALL INTERY (2,1 ,wELGHT ,TWELIGH,FMACH,TMF ,NMF,2,m1N,MAX)
XCemXCG2DCY

IF ("EIGHTOEOOOQ) ﬂElGﬂT'lo

[ AR ER A EEENNEENENNNNNNNENNENNENNXNNNENLNNNNN NN XNNENN N

START ZERU ALPHA LUUP = SLUPES

€eesc0ossavesseNegessps ISRt 8uDY FORCE COEFF,
IF (NBODY NE,O0) GO TO 7
XLABXL = XLN
XLN2sXLN/7DCY
XLA28XLA/DCY
CALL BODY (NOSE,XLN2,XLA2,FMACH,CNACY,XCPCY)
80
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GO fu 3

? CALL INTERP (£,1,CnACY, FCNACY ,FMACH, TMACH,NBJLY , 3, 41N ,4AA)
CAbb li"l'L.-i' (2;1.ACPC‘!.IACPCY,FMACH,TMACH,NBUU],S,HIN,MUU
3 CUunTi~ut

XCPCY=xCPL*0CY

CNACYSCNACI*ACI/ARLEF

CNABT=O,

XCPBT=0,

I¥ (NeTL.Ew.U) GO TUu o

CALL BOATL (¢4ACH,D80D,ALBULU,CNABT , XCPrT)
ACPBTSACPRISUCYUDR*UREE + AL = XLBOL*DCYUUKBDREF
CNABI=2CNABTI*ACY/AKREF

6 CHAB2CNACY ¢ CNABIJ

CMAB=(CvACY®ACKCY ¢ CnADL*ACPBL)/DUREE
XCPB=CMAL*DNEr/(CNAB ¢ S™ALL)

ARMCYS (XCOL=XCPLI) 7OREF

ARMBI=(XxCGL=XCPBT ) /UREF

CMUB==2 8 (CNACY#*AKMCY®#2 4+ (NAODLIPAKMBTI*3))
CMACGBSCNACY®ARACT + CNABT®AKMBT

0 CNeEPsseneeetbocrrectoonors IS altG FURCE CURFY,
' FuzQ,
I XCpw=y,
%CMU!:U.
i CMACGw=y,
" CLPwa0,

IF(BUN,EL,0,0) GU TO Se61l

CALL BRIT (FMACH,ARw,TRw,SwHA®,CLAW,CPCp)

CPwsCPCBACBARW + xuw

IF((MCDVT U .2) AND (FMACH LE.L141)) CALL MCUEVT (FMALH,ARW,CLAW)
CLPasCLPai*CLAN/(FI1%ARN/2,)

CLOW=CLUWNISCLAR/(PI%ARN/Z,)

KCPaZ(CPASCRn ¢ Xw]NG)

BMe=99,9999+30

1P (TANLW ,GT,0,vV) BAwsBELTA/LAVLN

CALL INTSLO (1,FMACN,BLTA, BMa,ktw,CRr,I1Rm,BUw,ARN,CLAN,
1 BKuab,bKvw,SKng,SKbw)

Fuz(BRWE ¢ BKBw)ACLAWSAWAR

ARMAHS (HINGweXCHn)/DREF

CHANSBKWESCLANF(ARAR/2,)%ARMWNH
CHCA=SKuBICLANS{ANAR/2,)SAKRMNN

CNOwS (SKuBeSKBw)SCLAWSANWAR

ARMWS (XCGeXCPw)/DREF

CHMDWCGECNDNESARMN

CHMQWE=2 , S(Fw SARMNES?)

CMACGwZFW SARMN

501 CONTINUE

P8O0V L0000 C QPR PRCERPCEOEVNOIOIRPOIOINDNTIOEYN TAIL FORCE CUEFF.
FTI=Q,

XCPImy,

CnglT=y,

C.ACGT'OQ

CLPT=0,

IF(BAT.EW,0,0) GO TO 651

CALL BRIT (FMACH,ART,TRT,SwHAT,CLAT,CPCH)

CPTSCPCU*CBART ¢ XntT

IF((MCDVT, EU,2),AND,(FMACH,LE,141)) CALL MCDEVT (FMACH,ART,CLAT)
CLPTRCLPTISCLAT/(P1I8SART/Z2,)

CLOTRCLUTLI*CLAT/(PLI®ART/2,)

XCPIS(CPTSCRT ¢ XTALL)

BMTE99 ,9999E+30

IF(TANLT GT,0,0) 8MTRBETA/TANLT

CALL INTSLB (1,FMACH,BETA, BMT,RBT,CRT,TIRT,8UT,ARI,CLAT,
§ BKT0,BKBT,SKTH,S8KBT) 81




oTAlLSXL2XTAIL=CRT

XXLBBALBOD®UREEP

DDBaLUBOLBUREE

CALL AKAT(FMACH,CRT,BIAIL,XXLB,DDB,DCY,ALA)
BXB8TapBAbT#AlA

SKBT=sShui®AlA

FTe(BK[b ¢+ bKBI)SCLAT*ATlAR
CNDTR(SKIneSKBT)*CLAT*ATAK
CADTCGECND [ *$ L XCG=aCP1 ) /URLF

0000t enctceerestenesestrapssronnns VURTEX CALCULALLIUN
CLIA=O,u

X1syu,0

FAS~=0,v

ARMIS(XCG=ACPI )/ DKEF
ARMIHE(HINGL=ACPT)/7DNEF

IF(BUm ,EW,0,0) GU TO 655

XHASIXCPu=Xn NG

XBARTS+XCPTeX[ALL

ALP=,5

CALL FACTQK (600.RBN,CNN.XHU\,XNING,O. .bUT.RBT'TRTpr‘\Ih'KG‘\RTO

1 ALP,xl,FwSw)

FaMRw = FuSatBuw
CLIAZ(CLANSCLALI*BAWB¥XI*RUT/ (2, FPI*ART*FP WMRW) )SARAK
CLIDWS(CLAWSCLAT*SKWB#X12BOY/(2,*PISAKkT*FwMrw))*AnAR
CMIDWCaCLIUWSAKMT

055 CONTINJE

FTI=¢T ¢ CL1A

FTRAT=FTI/(FI+SMALL)

CHAT=(BKITB*CLAT*ATAR + CLIA)* ,S*aARWMTH
CHOT2(SKTO*CLAT*ATAR ¢+ CLIA)¥ ,5%ARNMTH

CMUTR=2  #(FTL¥ARMT$%2)

CMACGTISFTL*ARMT

651 CONTINUE

IF((BOT,EW,0.) s UR (BUWLEW,0,)) GU TU 152
CNDwxCNOw+CLIDw

CMUNCCECHMDWCG+CMIDNC

652 CUNTINUE

IF (NOUT,NE,1) WRITE (06,199)

WRITE (6,198)

ARITE (6,199)

WRITE (6,4040)

WRITE (6,410) FMACH,XCG,wEIGHT,ALT ,RE

WRITE (6,404})

WRITE (6,400)

WRITE (6,401) CNAB,XCPB,CMACGE,CMuUB

IF (BUw,EQ,0) GO TO 653

WRITE (6,402) BKwB,BKBw,CLAW,CPw,Fw,XCPw,CMACGW,Cuuw,CLPw,
+CLODW,CHAW ,CHD¥ ,CNDW,CMDNCG

653 IF (BOT,.eQ,0) GU 10 654

WRITE (6,403) BKT8,8K8T,CLAT,CPT,FTI1,XCPT,CMACGT,CNUT,CLPT,
+CLDT,CHAT,CHDT,CNDT,CMDTCG

654 CONTINUE

COMPLETE CONFIGURATION

CNASCNAB ¢ Fn ¢+ FT1

CHABCMAE ¢ FusXCPw/OREF ¢+ FIISXCPT/DKEF
XCPRCMASDREF/(CNA ¢ SMALL)

CRAmCMQB + CMOw ¢ CMOT

CNACGBCNACGB + CMACGW ¢ CMACGT 82




cLPaClLibw ¢ CLPY
SIUMARSURT(ABS(CMACG) *UAREFFTHUREFFT/7(Y1YeSMALL) )/ (2,4PL)

sRITe (6,404) CNA,XCP,CHACG,Cmy,CLP
aRITE (6,4449) SIGMA

S 89000 e eactEstt00sOss0sEOIRRPOINOCERNOIIETIITTLES
END ZRRU ALPHA LOUP

2998600 2300V NO P ROROOCROPSOESURPONORNSQgerseY
Ju %2 L1=z),NDELT

SELTSTDELT(LY)

Lo 92 L2=l,NDELW

~ELa3TDELA(LR)

Ce0ss0co00000RV S0 TRIM CUNDITIUNS

IF (NOUT,EU,2) GO TU 94

AuPRe (CMDWCGHDELW ¢ CHUTCG*DELT)/ZCMACG
STRIN=100

00 95 ITR=1,NTRIM

CALL HIGHALP (FMACH,XCG,ALP,DELW,DELT,CN,XCP,CoCG,Crin,CHI,
+ FTRAT,DREF)

OALPS®(,S

I1F (ALPOLTQU) DALP58'0.5

ALPSEALP = DALPS

CALL HIGHALP (FMACH,XCG,ALPS,DELwW,DELT,X1,X2,C¥CG1,X3,)X4,X5,VKRLY)
CMCGSE(CMCG=CMCG1)/DALPS

DALPERCMCG/(CMCGS + SMALL)

IF (ABS(DALP).LE.O,1) GU TU 96

ALP=ALP = DALP

95 CUONTINUE

sRITE (6,452) NIRIM,DELw,DELI

GO TU 94

96 ALPMAX=40,

IF (ABS(ALP).LT,ALPMAX) GO TO 97

aRITE (6,455) ALPMAX,DELW,DELT

GO TOU 94

97 GLOADE(CNICOS(ALP/RAD) ISQSAREFFT/WEIGHT
AMWSCHWSQ*AREFFISDREFFT
ARTSCHTSQRAREFFTSDREFFT

aRITE (6,199)

wRITE (6,4042)

WRITE (0,454)

SRITE (b,45%0)

wRITE (6,451) ALP,DELW,DELT,CN,XCP,CMCG,HMW ,HMT ,FTRAL,GLUAD

¢00eesscscstssestanes ALPHA CUNDITIONS
94 If (NOUT.EQ,.3) GU TO 92
ACON(]1)=s? '

ACON(2)=! J

ACON(3)s? '

H(1)BNALP

H(2)SNRUN

H(I)=g

H(4)SPHIT

H(S)BFMACH

H{G)BRE/1,.,E®

WRITE (6,4043)
WRITE (6,456) NRUN
WRITE (6,453) 83

g 5 N
— i o o SR i i .




s s < e

DU 93 L3S, NALY

ALPEIALP(LI)

CALL HIGHALP (FMACH,XCG,ALP,ULLw,DELL ,Cv,XCP,CMCG,CHW,CHT,
¢+ FIRAT,DREF)

aRITE (6,451) ALP,CN,XCP,CMCG,CHN,CHT ,F LRAT,

+ Cnby ,xCPBY ,CNw, XCPaN,CNSI,XCPTIL,CLTY

Y(L3,1)=ALP

1(L3,2)=CN

Y(L3,3)=CMCG

93 CONTINUVE

IF (NDBASE.EQ,2) CALL DALA (ACON,H,Y)

NRUN 3 nNEUN ¢ )

92 CUNTINUE

91 CunTInNUE

30 CONTINLE

STup

END

SUBRUOUTINE HIGHALP (FMACH,XCG,ALPHA, Dthw DELT,CN,&ACP,CH1CG,
+ Chw,CHT,FTRAT,DREF)

HIGn ANGLE UF AETACK AERO

ALL GEOMETRIC VARIABLES MUSTI HAVE SAME SYSTEM UF JnlIlS,
I.Eo' 1“.' FT.' CAL.' P-TC.

COomMUN /B0DY/ XL ,XN,RE,D,DCY,ACY ,AREF,NUSE,CNAR,XCPB
CUMMUN /wING/ BUW, RBw ,CRW,XwING,XCENW,PHIW,HINGH, AwAR,ARu
COMMOUN /nING2/ CLAN XCw, BRwb ,B8KBW,SKwB,SKBw

COomMMUN /TAlL/ BOT,RBT,TRT,XTALL,XCENT,PHIT,HINGT,ATAR, ART
CoMmun /TALIL2/ CLAT.KCT,beB;BKBT,SKTb,SKBT

COMMUN /PARTS/ CNBY,XCPBY,CNn,XCPw,CN1,ACPT,CLI

600800000000 00000000 0e00sossssneqos BUDY FURCES

SuALL=1,0E=30
RAD=57,29578

ALP2ABS (ALPHA)

AL2=XL/7DCY

Xn23an/DCY

,ACG23XCG/DCY

CALL CROSFLU (FMACH,ALP,RE,D,xL2,XN2,NUSE,XCG2,CNV,CHV,X3)
CALL CROSFL) (FMACH,ALP,1,1,AN2,200L2,XAC62,X1,X2,XCPV2)
XCPV=XCPV2'?C¥

CNVECNVYVSACY/AREF

CNABDSCNAB/RAD
CNBYSCNABD®ALP + CNY
XCPBYZXCPB
IF(ALPHA,EQ,0,) GO TO 4¢
ACPBYS(XCPBE*CNABDSALP+XCPV*CNV)/(CNBY+SMALL)
IF(ALPHALT.0,) CNBYmeCNBY

(A A A AR R RN NREEEEN R NEENENRNNNNENENNE NN Y] “ING &.URCES
44 1F (80w NE,0,0) GO TO 750
CLws0,0

XCPu=z0,0

CH.IU.O

GO T0 751

7%0 CONTINUE

DISALPHA ¢ OELW

CLAWLSCLAW/RAD
CLWASCLAWDE®ALPHA
CLWDSCLAWD®DELW

XCPusXCw

ARRHWS (HINGN=XCPwn)/DREF

it




CLexs(( bKwie BROBW)SCLWA + ( ShwB+ SKbBW)*CLWD)*AWAR
CHuB(BKwBsCLWA ¢ SKwBSCLRD)*AKMNWEAWAR/2,

CHuaCHus (CUS(DI1/RAD) + SIN(D1/RAD)I®22)

 E N NN RN RN NNNENENNEENNNNNENNENNNRENNENNENREN] T‘IL FURCLS

751 IF(BUT.NEL0,0) GU TU ob50L

CLIl=V,0

ACPT20,0

CHNTI®0,0

GO T0 651

650 CONTINUE

OD2=SALPHA ¢+ DELT

CLATORCLAT/RAD

CLTASCLATD®ALPHA

CLTLU=CLATO®*DLLT

ACPI=XCT

CLT=(( oKTB+ BRBT)SCLTA + ( SKTB+ SKBY)*CLTD)*AlAR
AHNBHINGNeXWING

KOART=S+XCPT=XTAIL

Culi=v,

1F (80w ,Eu,0,) GU TO o8

CALL VORTEX (BO!,RBH,CRN,XHN.XhING,DELw,PHIn,AnAR,BUI,R&I‘,IRI,
C XTAIL,ABART,PHIT,ART,ALPHA,CLAW,CLAT,BKAB,Skwd,CLL,FaSw)

o8 CONTINUVE

ARMHNTZ(HINGT=XCPT)/DREF

CHI=(UKTB*CLTA + SKTB*CLTD ¢ CLI)*ARMNT*ATAR/2.
CHISCHT®(CUS(D2/RAD) ¢ SIN(D2/RAD)*82)

CLTI=CLT+CLI

FTRATSCLTI/Z(CLT ¢+ SmALL)

651 CONTINUVE

([ E N EE NN NN ENNNNNEENNNENNENENNNNNNENXNENNN] CoﬂprTE CONFI\;UR“I!UN
CuwaClLw

CnTaCLT

CNIL2CLTE

icu SCNBY+CNw+CNTI

CH ZHCNBYRXCPBY ¢CNWEXCPW+CNTISACPT ;
IXxCpacM/(CN + SMALL) L
CMCGS(¢CNBY*(XCO=XCPBY ) ¢+CNNE(XCG=XCPn)*CNII*(XCG=XACPL1))/DREF
RETURN

EnD

{GUBROUTINE DATAL

JINITLALIZE DATA BASE FlLE INPUT,

iN2 2 NO, OF COEFFICILENTS, ¥
N3 s NO, OF PARAMETERS,

ICHARACTER®*18 OFILE

COMMON /PACK/ 1C(2),1IP,N2,N3

200  FORMAT (1HO,'ENTER: IC(1) = 8 HEX, CHAR,, [.E., ABCDEF12')

201 FORMAT (1HO,'ENTERS IC(2) = 8 HEX, CHAR,, [.E,, C0U280000"')

302 FORMAT (1HO,'ENTERS IP = 8 HEX, CHAR,, I.Ees, AF2E1000')

210 FORMAT (28)

300 FORMAT(1HO, 'ENTER DATA BASE FILE NAME = [ ,k., DATA:ZCOPHED,DAT')
400 FORMAT(ALS)

401 FORMAT (140, 'PROBLEM wlTH FILES',A18,3X,'ISTAT=',I4)

13 WRITE(1,300)

READ(1,400)0FILE
QPEN(10,FILESOFILE,FORMS'BINARY ' ,COUNTBYSB'RECORD'
$,RECL®32,BLO0CKS]12E232,10STATSISTAT,ACCESS®'DIRECT'
*,8TATUSS'NEN')

IF (IS8TAT ,EQ, 0)GO TO 12

WRITE (1,4081) OFILE,ISTAT

PAUSE 'CORRECT PROBLEM AND CONTINUE!
: 85

i ‘ . — - ) y [ ole s




Gu Tu 13

12 CUNTINUE
N233

N3zo

wRITE (1,200)

READ (5,210) 1C(1)
wRITE (1,201)

READ (5,210) IC(2)
WRITE (1,202)

READ (5,210) 1P

KETUKN

END

SUBRUUTINE DATA (ACON,h,Y)

DIMENSION ¥(25,3), ACON(C3), H(32), C(2,04)
COMMUN /PACK/7 1C(2),1P,N2,N83

H 2 VALUE OF HEADING PARAMETERS.,

Y 2 COEFF. ARRAY AT EACH DATA PUINT,

ACON 2 CONFIGURATION NAME = 3 WORDS = 12 CHARACIERS,
C = MAX AND MIN VALUES, (LUAD ZERU)

CORFILE.FIN PROGRAM DETERMINES MAX'S AND MIN'S,

Lo 10 1=3,2

LO 10 J=1,04

10 C(l1,J)=0. .

WRITE (10) N2,N3,1C,1IP,ACOUN
WRITE (10) (H(l), I=i,N3)

WRITE (10) (C(1,I),1l=1,N2)

wRITE (310) (C(2,1),I=1,N2)
NPIS=rH(1)

DO S0 I=1i,NPTS

50 »RITE (10) (Y(1,J),J=1,nN2)

RETURN

END

SUBROUTINE BODY(NOSE,XLN,XLA,#MACH,CNA,XCP)
INPUTS

NOSE = 1 OGIVE NOSE

NOSE = 2 CONICAL NOSE

ALN = NUSE LENGTIH (CAL)

XLA = AFTERBODY LENGTH (CAL)
OUTPUT

CNA = NORMAL FOURCE COEFF, (1/RAD)
XCP = CENTER OF PRESSURE (CAL FROM NOSE)

TABLE | = BODY DATA FOR TANGENT OGIVE NOSE WITH VARIOUS NUSE LENGINS
TABLE 2 = BODY DATA FOR TANGENT OGIVE NUSE WITH VARIOUS AFTERBODY LENGTHS
TABLE 3 = BODY DATA FOR COUNICAL NUSES OF VARIOUS ANGLES

TABLE 4 = BODY DATA FOR CONICAL NOSE WITH VARIOUS AFTERBULY LENGTHS
DIMENSION TMACH(15),TCNAL1(15,3),TXCP1(15,3),TXLN(3),TCNA2(15,3)
$,TXCP2(15,3),TALA(3),TANG(4),TALA(S5),TCNA3(15,4),TXCP3(15,4),
STCNAG(15,5),TXCP4(15,5)

DATA (THAC"(l)'l"'IS)/Qsa.9".01005'1010102010‘0106010802012050
$3003:5,4,,4,5/

DATA (TXLNC(I),131,3)/3¢,4¢¢54/

DATA(TXLA(L),181,3)/4,.0,,8,/

OATACTANG(I) ,I®81,4)/6,,7,125,0,,10,/

DATACTALA(L) ,181,5)/4,,6,484,9.5,11,/

ODATA ((TCNAL(I,J),1%1,15),us1,3)/,042,,043,,0465,.,048,,0465,,0455,
..0‘350 00‘32' .004,.045. .05, .05" 0055' .0575900575' 00‘30 .0“' .0‘05'
$.048,,0465,,044,,042,.04012,.0415,,0425,.047,,0518,,055,,055,,0545,
‘.04‘. .0450 oOQOo.OOO,.OQOS. .0.3'.0‘2' .0405, .0408. .0‘1'.0“5' .uso 005
$2,,053,.,054/

86

=




DATA((TACPLI(L1,J),183,15),U81,3)/405,.55,025,417,445,¢05,.97,1,uU8,
$1.08,14U5/e88707,05,039008,1,17,1,05,,55,.45,,65,1,,1,4,1.57,1,06,
$1e5¥,1,46,1039002,49, 65 ,140,1635,,9,677,.98,1,51,1,93,2.1,2.12,
82¢102,,1.991,09,1,47,1.2/
ODATA((TCNAZ(L,J),I%1,15),J%1,3)/0,041%,0.,044,0,0865,0,U48,0,0465,
$0,0445,0,044,0.0418,0,042,0,0425,0,047v,,0515,,054,.U55,,050b,,043,
$0,045,0,048,0,U505,0,0495,0,047,0,04408,0,044,0,V245,0,045,0,049,
$0,053,0,U545,0,056,0,0575,0,045,0,047,0,051,0,U52,0,9U515,0,049),
$0,047,0,0402,0,046,0,04065,0,0495,0,053,0,U552,u.V57,0,058/
DATAC(IXCP2CL,J),,121,15),U%1,3)/1,62,1.4,1.05,0,92,1.15,1,48,1.95,
$2.1,2,1,2.,08,1.97,1,681,1,57,1.3,1.,2,1,15,0,90,0,40,0,25,0,045,1,05
3,1.53,1.94.1.90'1.90,1.70,1.65,1.4,1.11,0.98'0.7100-41.'0.10,'0.25
500.000.75010‘01065'107001010'105501.4'1a2'10010082/
DATA(C(TCNAZ(L,J),121,15),J21,4)/70,0405,0,042,0,046,0.0475,0,0455,
$0,044,0,042,0,041,0,041,0,042,0.044,0,048,0,052,040935,0,053,0,04¢0
$5,,042,0,046,0.0475,0,0455,0,044,0,042,0,042,0,V42,0,043,0,0406,
$§0,05,0,053,0,055,0,050,0,0405,0,V42,0,046,0,0475,U,0455,0,044,0,u4
$4,0,042,0.043,V,044,0,047,0,051,0,0545,0,057,0,U58,0,0405,0,042,
$0,046,0,0475,0,0455,0,044,0,0438,0,0435,0,044,0,U45,0,V49,0,0U53,
$U,057,0,059,0,0b0/
DATAC(TXCP3(1,J),1=1,15),U%1,4)70,75,0,592,0,20,0,05,0,325,V,65,
$0,94,1,05,1,1,1,09,0,90,0,.,65,0,42,0,24,0,20,0,55,0,40,0,05,+«0,1V,
'50015'0.‘7'0.7000.85'0.85'0.83'0.00'0.’7pO.lSp‘O'US'-u.ll'0-3110.20
S,'O.10,-0.20,0.0,0.30,0.57,0.70,0.70,0.&)5,0.45,\).22.-0.01.-0.20,
$20,27,0,20,0.05,20,30,0,38,~0,25,0,05,0.30,0,45,V,.,47,0,493,0.242,
5.0.05'.0.30,-00481.0.50/
DATA((TCNAS(],J),1%1,15),U81,5)/0,039,0,041,0,0445,0,045,0,0435,
$0,043,0,041,0,V40,0,0415,0,042,0,046,0,049,0,0515,V,053,0,054,
$0,0405,0,042,0,046,0,0475,0,0455,0,044,0,042,0,042,0,042,0,043,
$0.046,0,050,0,053,0,055,0,056,0,0435,0,045,0,0485,0,U52,V,0515,
$0,049,,046,,045,,045,,046,,.047,.05%,,054,,055,,057,.,044,,.040,
$0,050,0,051,0.050,0,047,0,044,0,0435,0,044,0,045,0,047,0,050,0,U54
$,0,056,0,057,0,045,0,047,0,051,0,053,0,051,0,048,0,043,0,042,0,042
$,0,0432,0,047,0,050,0,054,0,057,0,058/
‘DATAC(TIXCP4(I,J),181,15),J51,5)/090,0,75,0:55,0,38,0.50,0,72,0,.90
$,0.,94,0,90,V,60,0,60,0,41,0,25,0,15,0,15,0,55,0.40,0,05,=0,10,0,.15
800‘710.70'0085'000500083'0.6000.3700.15.’0.055.00ll.‘o.‘l'-0.‘5'
‘-0.’5'.0.90’.00650.0.25'0.25'0.‘5'0.53.0.55'0.50'U.,O'Ol10"0.‘5'
3'0.35.-0.30"0.60'-1.20"1.30"1.05,-0.00,0.0,0.30.0.42.0.‘0.0.40,
$0,20,0,0,"0,24,20,45,°0,55,=0,80,=5,45,=1,65,=1.50,=1,0,=0,30,0.13
1800628,0.39,0,30,0,10,°0,15,=0,35,=0,60/

IRAD = 57,29578

IF (NOSE.EQ.2) GO TO 10

(XX T T TP T LY P PP P T Y P Y Y Y Y Y Y ) UGIVE=CYLINDER

CALL TABLEZ (2,CNA),TCNAL,FMACH,TMACH,15,3,XLN,TXUN,3,2)

CALL TABLEZ (2,CNA2,TCNA2,FMACH,TMACH,15,3,XLA,TX0LA,3,2)

CALL TABLE2 (2,CNA3,TCNA2,FMACH,TMACH,15,3,6,0,TXLA,3,2)

CNA 8 (CNAL+CNAZ2=CNA3)*RAD

CALL TABLE2 (2,XCP1,TXCPY,FMACH,TMACH,15,3,XLN,TXLN,3,2)

CALL TABLE2 (2,XCP2,TXCP2,FMACH,THMACH,15,3,XLA,TALA,3,2)

CALL TABLE2 (2,XCP3,TXCP2,FMACH,TMACH,15,3,6,0,TXLA,3,2)
XCPRALN=(XCP14XCP2=XCP3)

GO 70 11%

XTI YT P Y Y P LYY Y PP Y P Y P P Y LY CONE=CYLINDER

10 ANGEATAN (,5/XLN)

CALL TABLE2 (2,CNA4,TCNA3,FMACH,THACH,15,3,ANG,TANG,4,2)

CALL TABLE2 (2,CNAS,TCNA4,FMACH,TMACH,15,3,XLA,TALA,S5,2)
CNAS(CNAG+CNAS=CNAG)*RAD

CALL TABLE2 (2,XCPS5,TXCP4,FMACH,TMACH,15,3,XLA,TALA,S,2)

CALL TABLEZ (2,XCPO,TXCP4,FMACH,TMACH,15,3,6,0,TALA,S,2)
ACPBALN=(XCP4+ACPS=XCPS) 87
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11 RETURN
END
SUBRUUTINE BOAIL (FMACH,DBUD,XLBOD,CNA,XCPULD)
COMPUTES (CNA) AND (XCP) FOR CONICAL BOATTAILILS
REF, MICOM REPURT NU, RU=TM=bB=5
BY, w, D, #ASHINGION
INPUTS
FMACH = FREE SIREAM MACH NUMBER
DBUD = DIAMLTER RATIO (BUATSALL/CYLINDER)
XLBUD = BUATTALL LENGTH/CYLINDER DJAMETER
QUTPUT
CNA 2 BUATTALL NORMAL FURCE CUOEbt,, BASELU UN CYLINDER uHEA=1/KRAD
ACPOD = BOATTALL CENTER OF PRESSURE, CALIBERS FROM LEADING EDGE
DIMENSION TFMACH(11),TACPLB(11),TOETLEC1E),TCHPR(18)
DATA (TXCPLB(I), IZ1,11) /.41,.41,,41,.415,,425,.45,.48,.52,.28,
*+  035,,7/
DATA (TFMACH(L) s IZB1,11) /40re5s10p1e912e12¢5,300¢3e5+%04534:5,5.7/
DATA (TBETLB(I)' x'l'l”) /'2."‘.5'.10'..750-.5'..2500.'.zbalb'
+ 07511.’1.2501.5'2.'30".'5006'/
DATA (TCNPR(1), 1=:1,18) /2,01,2,01,2,03,2,12,2,52,2,94,3,09,2,87,
+ 2,39,1.60,3015,14,.93,.83,.69,.57,,5,.43/
BETLBSSURT(ABS(FMACH®*2=]1,))/7ALBOD
IF(FMACH,LT,1,) BETLB==BETLSB
IF(BETLB.,LE,b,) GO IO 10
wRITE (6,500) BETLB
SU0 FORMAT (1HU,'BEILB='F10,2,5X,'001S1DE TABLE 5.V, LAST PUINT uSEDL')
BETLB36,0
10 XMACHEFMACH
IF(FMACH,LE,S,) GO TO 11
wRITE (6,501) EMACH
501 FORMAT (1HU,'FMACH,'Fi0,2,5X,'0uTSIDE TABLE 9.0, uASI PUINT JSEL')
XMACH=S5,0
11 CALL INTERP (2,1,CNPR,TCNPR,BETLDB,IBETLB,18,2,M1aX,5A%XX)
CALL INTERP (2,1 ,XCPLB,TXCPLB,AMACH,TF#ACH,11,2,MINX,4AXK)
CNAZ=CNPR*(}1,~DBOD*%2)
XCPODSACPLB*XLBUD
RETURN
END
SUBROUTINE CROSFLO(FMACH,ALP,RE,D,LUDT,LUODN,NUSE,ACG,CNV,CNV,XCPV)
CALCULATE VISCOUS COMPONENTS UF NORMAL FORCE AND PITCALING MOMENT
USING ALLEN'S METHOUD ~ITH MUDIFIED CDC CURVE,

INPUTS?S
FMACH 8 FREE STREAM MACH NUMBER,
ALP ® ANGLE OF ATTACK = DEG,
RE 8 FREE STREAM REYNOLDS NO, = 1/FT,
D a CYLIJNDER OIAMETER = FT,.
LODY = TOTAL BODY LENGTH = CALIBERS.
LODN 2 NOSE LENGTH = CALIBERS,
NOSE s 1 OGIVE
8 2 CONE
XC6 s CENTER OF GRAVITY « CALIBERS FROM NOSE,
OUTPUTS:
Cny ® VISCOUS COMPONENT OF NORMAL FURCE
Ccny s VISCOUS COMPUNENT OF PITCHING MOMENT, ABOUT XCG,

XCPV s VISCOUS COMPONENT CENTER OF PRESSURE = CAL. FRUM NOSE.
NOTES:

1 CALIBER IS § CYLINDER DIAMETER (0).

CNV AND CMV ARE BASEL ON CYLINDER CROSS SECTIONAL AREA

AND DIAMETER,

DIMENSION TLOD(7),TETAO(7),TMN(22),TCDC(22),TMN2(6),TCDC2(6)
REAL Mh,LOUN,LODA,LODT
OATA TLOD /0,,9.,10,,15,,20,,30,,40,/
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DATA TETAU /,53,,03,.,69,,74,,70,.,80,,82/

DATA THN /40 010020637 0%1e5,00507,48,,85,.9,.94,

+ 1.0,1.l'1.2:1.4¢1.b.1.8,2.0.2.4.2.8'3.0/

DASA TCUC Il.z!l.1501.180102".2301.2801..’7' ’
+ 1.52,1,45,1.42,1,64,2,08,2,0,

+ 1,07,1.80,1.82,1,85,1,85,1,895,

+ l.ao!009".50'104841.‘301.‘0’1.35;103“.1034/

DATA IMN2 /40selye2r03r0d,e5/

DATA TCDCZ /0300-3".‘81372'.9001.28/

DEG=57,29574
PI=), 14159
SMALL=1,E=30

1F (NUSELEU.L) GO TU 16

CONE PLANFURM ARBA AND CENTHOUID
AP12(LOUN/2,)%4,/P1
XB13,6667%LUDN
GU TU 15
: UGIVE PLANFURM AREA AND CENTROULD
‘16 BROD=LUON®*#2 + 25
‘XB13,55%LUDN
AP13«2 2LODN®*(BROD=,5) + LUDN2SQRT(BROD**2=LUDN¥%2)
+  +BROD**2%ASIN(LODN/BRUD)
APizAbP1%4,/P1

' ADD CYLINDERICAL AFTEKRBODY

15 LODASLODOT = LODN
AP2=LODA%4,/P1
AB23,5%L0DA
APUAK=APL + APZ
XCPVE(XBL#AFL + (LODN + XB2)%AP2)/APUAR

‘MNSFMACHSS1N (ALP/DEG)

RENSRESD$SIN(ALP/DEG)

CALL INTERP (2,1,ETAD,TETAO,LODT,TLUD,7,2,MIN,MAX)
RECRIT=1,£05

ETASETAO

IF (REMJLEJRECKRIT) GO TV 10
IF (MN,GE.0.5) GO TO 10
CALL INTERP (2,1,CDC,TCUOCZ,MN,TMN2,6,2,rIN,MAX)
GO T0 11}
10 CALL INTERP (2,1,CDC,TCDC,MN,TMN,22,2,MIN,4AX)
11 CNVSCUCSETASAPOARS®SIN(ALP/DEG)®2*2
CMYVECNVE(XCG=XCPY)
RETUKN
END
SUBROUTINE CROSFLY (FMACH,ALP,LT,NOSE,XNOSE,XTOT,XCG,CNv,CNV,XCPV)
CALCULATE v1SCOUS COMPUNENTS OF NORMAL FORCE AND PITCHING MUMENT
USING CROSS FLOw DRAG METHOD OF PERKINS AND JORGENSEN,
INPUTSS
FMACH 8 FREE STREAM MACH NO,
ALP 2 ANGLE OF ATTACK = DEG,
LT 2 1 LAMINAR BOUNDARY LAYER,
8 2 TURBULENT BOUNDARY LAYER,
NOSE s 1 O0GIVE NOSE,
8 2 CONE NOSE,
XNOSE 8 NOSE LENGTH = CALIBERS
xT0T 8 TOTAL BODY LENGIH = CALIBERS

XCG = CENTER OF GRAVITY = CALIBERS FROM NOSE
QUTPUTS
Cuy ® V1ISCOUS COMPONENT OF NO%HAL FORCE

‘ 9
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Cmy 2 viSCUUS COMPUNENT uf PITCHING MUMENT

NOTES:
1 CALIBER IS 1 CYLINDER DIAMETER (L),
Chy AND CMV AKE BASED UN CYLINDEK CROSS SECTIJWAL AREA
Anb DIAMETEK,

DIMENSLUN rxuun(21).rconb(21j.TCURT(ZI).TMC(ZIJ.rCUCPlzl)
DIMENSIUN ToUXNLL1),TLMUCEY), ILMC(2D)
REAL L™,LMOAN,MC

DATA 1X0L™ /00'010c2903004'-50.50-7'.8009'1.001.1'1o20

+ 1.3v1-Ql105'105'1.701.511.91200/

OATA TCUnUL /.0,.025..085,.185,.35a.b3,.93.1.20,1.3801.49.

* 1.48,1,40,1,30,1,21,1,14,1,08,1,04,1,00,,97,.94,.9¢/

DATA TCORT /oov0010c05'olocczsvosooouolloucl.l'l.ln

+ 1.U3,.9°0.900.85'.82,.du'.50'050'.80'.5\),.8(’/

VATA [%C /-Q'olruzoo3oo‘na5a-°v-7r08vo9oloopl.lalozo

+ l.j'l."1.5[1.6"..7‘1.8'1.9'2001

DATA TCUCP /l.zol.13,1.13,1.1,1.15'1..’0'1.53;1.73'1.34,

+ 1.82,1.79'1.74,1.67,1.0001-5391.45'1.40¢1.37.1-33;1.30;1025/
VATA TBUXN /.0'01,.2,.30.‘1.50-00070080090110/

DATA TILMG /1.0.1.09.1.22.1.39.1.57.1.7bo1.98.2.20:1.41'2.05'2.86/
DATA TLMC /140,1021,1.92,1,63,1,84,2,09,2,27,2.47,2.07,2.89,3.,09/

SMALLZ] ,E=30

DEGx57,29517¥

P1=3.14159

LMOANS],0

IF (FMACH,LE,1,0) GO Tu 11

BUANSSURT (EMACH*32=1,)/XNOSE

IF (NUSE,EW.2) O TO 10

CALL IN1ERP (Z:I.LMOXN,[bMU,bUXN,TBUXh'llIZ;MIN,MAK)

GU TU 11

10 CALL INTeRP (2,1,LMOXN,1LMC,BUXN,1B0XN,11,2,MIN,4AK)

© 11 LMsLMOXN*ANQSE

.Q.'.....'.l........'O'O'....l... CALCULATE CDCP
MCSFMACH®*SIN(ALP/DEG)
CALL INTERP (2,1,CDCP,TCDCP,MC,TMC,20,2,MIN,MAX)

sSUmnz=Q,

SUMmMs(,

FN1a0,

FHi=U,

X120,

1=2

56 X28X1 + ,1%LM

IF (X2,LE.,XT0OT) GO TO 54

X2sXTOT

XOLM=xX2/7LM

IF (LT ,EWQ.,2) GU TO 55

CALL INTERP (2,1,COR2,TCORL ) XOLM,TXOLM,21,2,MIN,MAX)
GO TU 51

$S CALL INTERP (2.l.CDRZ,TCDRT.XULN.TXULM,21.Z.MIN,MAXJ
GO Tu 51

54 IF (LT.,EQ,2) GO TU 50

CDR2STCORL(I)

GO 10 51

50 CDR28TCORT(1)

s1 K2s,S

1P (X2,GE,XNOSE) GO TO 53

IF (NUSE,EW,2) GO TO 52

BIGR=®,25 + XNOSE*»*2 90




FLBSUKT (KIGK#¥2=(XNUSE=X2)892)=(BIGR=,5)
; GO TU §3 , !
: 52 K2=X2%{1./XNOSE) /2, :

1

| 53 FN2ECDR2¥R2

H FR2A3En B (XCG=X2)

ONB(FNZ ¢ FNI)®({X2°X1)/2, '
DMB(FM2 ¢ FM1)%{x2eX1)/2,

SUANSSUMN ¢ DN ' '
SUMMESUMM ¢+ Dm

AlexX2 i
FNI3FN2

Fulzgm2

Izl ¢+ )

IF (1.GT.21) 1=21

If (X2,LT.XTAT) GU Iu Se

CONST=(8,/PL1)#CUCP*SIN(ALP/DEG)*52
CNVSCUNST#SUMN

CHYSCUNSTHSUMM

XCPVEXCG = CMV/(CNV + SMALL)

RETURN

END

SUBRUUTINE ARAT(XM,CCR,XX1,XXLB,0DB,D,A1A)

IHIS SUBROUTINE CALCULATES THE SHADED AREA RAYIU

FOR MODIFING CARRYOVENR mwnkM FINS ARE CLOSE TO BASE OF BUDI
FUR CXLINDER UR BOATTALL

M = MACH NUMBER

CCR FIN ROUI CHORD

xX1 DISTANCE FRO“M BASE OF MISSILE TU FIN TRAILING EOGE
XXLB LENGTH UF BOATIAILL

UDs DIAMETER OF BASE

7] DIAMETER OF CYLINDER

AlA SHADED AREA RATIU

PRUGRAM MQODIFLED (9 VEC,71) 10U INCLUDE FINS EXTENDED AFT BASE, 1AS
LALAZ],0

 IF (XM LE,1,0) GU TO 7

CR=CCR/D

XL%XXL/D

XLBSXXLB/D

LBsDLB/D

A=CR

IF(X1,LT, 0.0) CRaCRe¢X1}
IF(X1.LT, 0,0) Xi=0,0

XLCECK ¢ Xi = XLS

BETARSQRT(XM*XM = 1,.0)
= TANMUS],0/BETA
o TANTHS0,0
: IF(XLB,NE,0,0) TANTHS,5%(],0=DB)/XLB
TARTINS(TANTH ¢ TANMU)/(1,0=TANTHETANMY)
CISSQRT(1,0 + XLC*XLC)
C288QRT (1.0 + ((XLC + XLB)/(.,5%(1,0 + DB)))*%2)
CISBORT(1,0 + (TANTH ¢ X1%(1,0 ¢+ TANTH®%2)/DB)%82)
IFCCAM GEG1.0) ,AND, (XM LE,C)) Im)
IFC(XM,GT,CL)AND, (XM, LE,C2)) 12
IP(CXN,GT,C2) AND, (XP,LE,L,0E+28)) 1m3
IPC(XM,GT,CI)AND (XM, LE,1,0E+25)) UJsi
IPCERM,GE140),AND, (XM . LE,C3)) JUR2
G0 20 ¢1,2,3), 1
} 8=0, 91
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! HEBETA Vﬂ‘
‘ C=0, ’
Hi=o, |
GO Tu (4,%), J ;
2 b=1,0*XLC/BETA !
H3XLC ;
C=0, '
H1SB/(TANTN + TANMU) ‘
GO Tu (4,%), J

3 62] ,0=XLC/BETA

HsXLC

C2,0%(1,0+0B8)=(XLC+XLB)/BELA

HisXLb

GU Tu (4,5%), V

4 ER]1,0=22,0%(XLB=X1)*TANTH

FaDbeX 1 (TANTM=LANTH)

H23X}

GO TU o

5 Ex1,VU=2,0%(XLb=X1)*TaANTH

F=v,

H23E/(TANTH+TANTNM)

GO TOQ 6

6 ALZ,SE(2,UXLC+(1,240B)*XLB=(1,0+B)*1H=(BICIXH]I=(E+VB)¥ AL+ {(E+F)2XHL) .
AlASAL/A !
7 RETURN i
END

SUBRUUTInE READX (LU,LRECL,HOL,FLU,LH,LF ,EUFF)

INPRUVED VERSIUN OF FFREAD i
BY JeM, CHAFIN i

DIMENSIUON FORM(®),IBUF(132),JBUF{33),HubL(1),FLU(L)
1060 FORMAT (132A1)

1260 FORMAT('(A',12,")")

1270 FURMAT('(',12,'XA',12,")") |
1280 FORMATC('(',12,'A4,A',12,")") {
1290  FORMAT('(',12,'X',12,'A4,A',12,')") :
13060  FORMAT('(',12,'XF',12,',1)")

1400 FORMAT('(F',12,'.1)")

1400 FORMAT(Y(?,12,'X1',12,')")

1500 FORMAL(C'(1',12,%')")

FI Y I YT Y Y RIS RS YT Y R Y R AL LA LT L L X 0 0 0B A A 0 b L b LAl Al

PURPUSE

READS ONE CARD IN FREE FlELD FORMAT (UP TO 132 CHARS)
ANY CUMMENT CARDS ENCUOUNTERED IN THE DATA DECK ARE
SKIPPED AND NOT INTERPRETED

ARGUMENTS ISiINPUT
cevecsess gsguTPUT

L e ] o= LOGICAL UNLIT NUMBER OF INPUT DEVICE

LRECL== ] == LOGICAL RECORD LENGTH IN CHARACTERS (132 MAX)
HOL e Q0 == WwILL CONTAIN HOLLERITHS FUUND ON RECORD (33 MAX)
FLO == O == WILL CONTALN FLOATS FOUND UN RECORD

LA ®e 0 o= NUMBER OF HOLLERITHS ON RECURD

Lr o= () == NUMBER UF FLOATS ON RECORD

EOFF == O o= O RETURNED LF NU END OF FILE ENCOUNTERED,

LOFF == O =~ § RETURNED IF END OF FILE ENCUOUNTERED,

DEFINITIONS == LINITATIONS
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A $TKACAR® (TRANSPARENL CHARACYER) IS A BLANK, CUMMA UR 3 SIGN

THE FULLUWING ARE DELIMITEKS

= BEGIN UF CARD

= END UF CARD

* A STRING CONSISTING OF UnkE OR MURE TRACARS

AN ITEM CONSISTS UF UNE UR MURE NUNeTRACAKS PRECEDED AND FOLLUWED o1 A
DELIMITER,

EACH ITEM wlLL BE INTERPKRETED AS EITHEK IWIEGER, FLUAT, UR HULLERLITHS
ANY ITEM STARTING WIIH ¢ = , UR UVIGIT wiILL BE INTERPRETED AS

« INTEGER IF 11 CONTAInS NO .

= FLUAT IF 1T CONTAINS UnE ,

= PULLERITH 1F AT CONTAINS MORE THAN OUME ,

ALL OTIHER ITEMS w«lLL Bt INTERPRETED AS HOLLERITHS

INITIALIZE COUNTS AnD REAL CARD

EQOFF=0

1020 LnmO

LF=0

Li=o

1021 REALD(LU,1060,END3999) (1BUF(1),I1s}),LRECL)
IF(IBUF(1).,EQ,'C!' AND,IBUF(2),EQ,"' ') GO TU 1021
ENCUDE(JBUF,1060) (IBUF(1),1=1,LRECL)

12m0

FIND 11 = FIRST COLUMM UF FI1ELD

LA A L4 L2 1T XX L L 4 P 2 4 L3 X 2 Xl P 23 2 1 X A 214 A2 T Y IR Xl X X X 2 XJ
1100 11=12

1120 13=11+)

IF (11.GT,LRECL) RETURN

1X=slpBUF(11)

IF (IR EQ,' "oURIX . EQe','cURIX EQ,'®') GU TU 1120

FIND 12 = LAST COLUMN OF FlelD

LA A2 2 2 2 2 2 X X X 0 L i 4 23 2 Yl X 3 X 2 X L X Al AT YT T R R R R X X X Xy X X X
12331}

"1140 12=12+1

IF (12,GT,LRECL) GO TO 1100

IX=1BUF(12)

IF (IXNE,' " AND IX,NE.','" AND,IX NE,'®') GO TO 1140

Iim13-}

GO T0 11680

1160 12sLRECL

I & FIELD wIOTH

[ I I T FrPT P RA X X i P Y R YI Y RR YR Y P X A2 L 0 2 2 YT ¥ A Y Y P YT Y P IR L X XYYy XX X}
1180 NXmIie]

Iws, 311+

00 1190 1s=1,6

1190 FORNM(I) =* '

IXsIBUF(LL)

EPC(LIK,EQy ' ¢! qO0RIX €U, "' URIXGEQ,',') GO TO 1200

IF (IX,GE,'0' ,AND,IX,LE,'9') GO TU 1200

GO T0 1240

COUNT THE 00TS

T Y T T Y T P T YT )
1200 NDOTS®0

00 1220 1Is11,I2

IP (IBUF(1).E0.',') NOUTSESNDOTS+!
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122v Cunliinle
IF(NDUTS=1) 1440,1340,1240

HOLLexITH

124V CUNTINUE

NFZln/4

NPBMAXO(Y,MUU(LIW,4))

IF(NF JEW 0, AND NX,EQ,0) ENCODE(FORM,1260) NP
IF(NE EU, 0, AND ,NX,GT,0) ENCUDE(FURM,1270) NX,NP
IF(NFGT,U,AND . vX,EQ,0) ENCUDE(FURM,1280) NF, NP
IF(NF eGE a0 ANDJNX,GT,0) ENCODE(FURM,1290U) wX,NF , NP
IF(MUL(Iw,4).G140) NFSNF+1

LH1SLhe]

LHNSLH+NF

DECODE(JBUPE ,FURM) (HOL(1),1=LHi,LHN)

LHELHeNF

GO TU 1100

FLUAT

1340 CONTINUE

IF(NXLEQ,0) ENCODE(FORM,1400) 1w

IF(NX,GT,0) ENCUDE(FURM,1360) NX,1lw

LFsLF+1

VECOUE (JBUF,FURM)FLU(LF)

GO Tu ttuo

LA LA L L A XX I 2 A A LA 2T X T A X R R B L & 0 A X XY A LA LR XA A LYy LR X

INTEGER

1440 CONTINUE

IF(NX,EQ,0) ENCODE(FURM,1500) 1w
IF(NX,GT,0) ENCUDE(FUORM,1406U) NX,1lw
LFaLbk+]

DECODE (JBUF ,FORM) INT
FLOCLF)SFLUAT(LNT)

GO TC 1100

_1F END OF FILE ENCOUNTEREDL, SET EUFF=1

' ¥99  LUFF=1

| RETURM

. END

 SUBROUTINE ROLL (BO,CR,TR,kBODY,DREF,AREF,CLP,CLUL)

SUBRUUTINE FOR CALCULATING ROLL DAMPING AND ROLL MUMENT EFFECTIVE £35S,
THEORY FROM NACA REPORT 1088,

ALL GEOMETRIC INPUTS MUST HAVE SAME SYSTEm OF UNITS,
l.E.. FT.' 1”.' CALIBERS, ETC.

BO = FIMN EXPUSED SEMI=S5PAN
CR = FIN ROOT CHURD

TR = FIN TAPER RATIC

RBODY= RADIUS OF BODY AT FIN
DREF=® REFERENCE LENGIH

AREFs REFERENCE AREA

QUTPUT
CLP = ROLL DAMPING COEFFICIENT (BASED UN DREF ¢ AREF)

CLD = ROLLING MOMENT EFFECTIVENESS COLFF (BASED UN DREF $ ARLF)
(FOQUR FINS DEFLECTED)
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P P s pran Tt e

UREFSKEFERENCE DIAMETER

VDIRENSLIUN TLAMDA(CLL),TCLPAR(L11),1ICLOUAR(LL)

DATA TLAMDA/ 4V e1,02,437047059e00e7,:48,,9,1,0/

DAIA TCLPAR/,106,,199,,161,,1064,,100,,1475,,120,,U80,,V43,,013,.0/
DATA TCLUAR/ 4252, .254,¢290,.2489¢230,,202,,158,,1V0,,048,,014&,.,0/
CLPsL,0

CLb=v, 0

DBUL132,sKRBOVLY

IF(ow.EQ,V,0) RETURN

SPANz2,.380 + DBUDY

XLARULAZDBUDY /SPAN

SBCR® (BO+DBODY/ 2, )% (1, +IR+{(1,.,=TRI*DBUDY/(2,%BU))
ARESFANS®%2/S

CALL INTERP (2+1,CLOAR,TCLDAR,XLAMDA,TLAMDA,11,3,M1IN,%2X)
CLPe=CLPAK®AR

CLUBSCLUARZXAR

CLP2CLP* (SPAN/DREF ) *%2%S/AREF

CLUSCLD* (SPAN/URLF ) $S/AREF

RETURN

ENV

SUBRUUTINE FINGEOM (CR.TR,BO.AREI”,SNTE.CT,AR,SNLE.CBAR,
+ YBAR,XM,CENT,AFAR,TANL,SwHA)

FIs PANEL GELUMETRY,
ALL GEUMETRIC INPUTS MUST HAVE SAME SYSIEm UF 1nPUILS,

I1.£6,, FT,, IN,, CALIBERS, ETC,
OUTPUTS wILL HAVE CUNSISIANT UNLITS wITH INPUTS,

INPUIS:

CR s RUOT CHURD

IR & TAPER RAT1U

80 8 BAPOSED SEMI=SPAN

AREF ® REFERENCE AREA

SaT1g 2 TRAILING EDGE SwEEPBACK ANGLE = LEG,
OUTPUTS:

Cc1 = TIP CHORD

AR = ASPECT RATLIO ( i1 FIN PANEL ),

{ SAME FOR 2 FINS JOINED, wlITHOUT BODY),

Swuk s LEADING EDGE SwEEPBACK ANGLE = DEG,
CBAR % MEAN AERODYNAMIC CHURD / ROOT CHORD,
I1BAR = SPANWISE LOCATION UF M.A,C, / EXPUSED SEMI-SPAN,
KM 8 DISTANCE FROM L.E. CR TO L.,E, MAC,

CENT = DISTANCE FROM L.E., CR TO CENTROID,

AFAR s AREA OF 1 FIM / AREF,

TANL = TANGENT OF LEADING EDGE SWEEPBACK ANGEL
SuHA 2 MID CHORD SwEEPBACK ANGLE = DEG,
SNALLR] E~30

RAD®S7,29578

ARS4, %80/ (CR*(1,+TR) ¢SMALL)

CTaCR*TR

APARSCR*B0* (1 .+TR)/AREF/2,
TANLS(CReCT)/(BUCSHALL) ¢TAN(SWTE/RAD)
SWLEB(ATAN(TANL))®*57,3
TARNHSTANL= 5% (CReCT )/ (BO+SMALL)
SUNAS(ATAN(TANN))IS®ST,3

CBARS] ,02(1,0=(2,08TR$%2)/(1,0¢TR))/3,0
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YTBARS(( (1 ,VUe2,U*TR)/Z/(1.,04TK))/73,0)
XNBYDARSTANLEBU/ (CR+SMALL)
CENTIZXMe ,55CBAR

RETunN

END

SJbkUuTIne STANG2(HEIGHT,VSOUND,RHU,PRESS,TEMP,1UNLTS)

THIS DUBKUUILINE IS A U, &, STANDAKD MUDEL ATMOSPHERE, 1964
PRLPARED BY AMSM]I=RST, 21 JuLl 19b7

THIS wUULLINE LIS VALID BELUw 700,000 METEKS
EXTRAPULATLIUN 1S PROUVIDED ABUVE T0U,000 METERS

1 nblGHT ALTITULE " FT

¢ vSOUND  VELUCITY UF SUUnD M/SEC FT/S5eC

3 kru OENSITY KG/M3 SLUG/FI3
4 PRESS PRESSURE KG/M2 LBS/FIL2
5 TEmP TEMPERATURE 8 o

o LUNITS =1 FUR MEIRIC

%2 FOR ENGLLISH

OIMenSION Z2(13),PB(13),KLL13),28(13),1b(13),XXX(13)
DINENSION HH(8),PBH(8),RLH(B),HBH(8) ,TBH(E)
DAI‘ H"/ 11.00 30.0, ’2.0' 47.0' 52.0, 51.0' 79.00 8“.74’/
DATIA P8H/ 10331,9078, 2307,7398, 558,2615, B8H,50965, 11,308170,
1 o,01l0103, 1.,65682, ,105812/
VATA KRLH/ =6,95, 0.0. 1.0' 2.9, 0.0' 2.0, =4,0, 0.0/
VATA HBH/ V.V, 11,0, 20,0, 32,0, 47,0, 52,0, 61,0, 79,9/
DATA TBH/ 248,15, 216,065, 216,65, 22¥,65, 270,65, 27v,.65, 252,65,
1 180,05/
: DAIA ZZI lOO.cllO.pIZO.,’.50..160.,170..190.1230.0300-0*0\).:500-»
1 o6U0,,700,/
. DATA PB/ ,010702, ,00300067, ,7499Et=3, ,2571E=3, ,dloE=4,
'l 43707E=4, .28476E=4, ,1/1v4k~4, ,709767E=5, ,1921t=5, ,41097Lt=o,
2 J1117E=6, ,3518E=7/
DATA ®L/ 3,0, 5.0, 10,0, 20,0, 15,0, 10,0, 7,0, S.0, 3,0, 3,3,
1 2.6, 1,7, 1.1/
OATA 2Bs 90,0, 100.,V, 110,U, 120,90, 150,0, 160,0, 170,90, 190.0,
1 230,0, 300,00, 400,0, S0u,0, 600,0/
DATA T8/ 180,65, 210,065, 260,65, 360,65, 960,65, 111vu.65, 1210,695,
1 135%0,065, 1550,65, 1830,65, 2160,65, 2420.65, 2590.65/
DATA XXX/ 33,160119, 33,064396, 32,906512, 32,784318, 32.530427,
Y 32,455229, 32.309443, 32,010142, 31,492584, 30,704189,
1 29.808321, 28,93769), 2W,123252/
DATA AA,88,CC,DD,EE/

1 1.5731262E=7,2,4656553E=14,3,8667054E~21,6,0621354E=28,
2 9.5013649E=35/
O‘.O""‘l‘.““““"““'““". 0 = 90,000,

IF (HELIGHT LT ,V40001) HEIGHT=O0,0

H 8 HEIGNT

IFCIUNLTS ,NE, 1)) Hes H s 3040

i8i%,001

1r(Z ,GT, 90.0) GO T0 140

H 8 (H o AASHSSZ ¢ BESHEE3 = CCHH¥S4 & DDRHEES « EESHSS6) = ,001

DO 550 1s=31,8

IF(H = HH(1)) 551,551,550

$30 CUNTINUE

G0 T0 1490

$51 IFCCLoNEC2) JAND(I1.NES) AND(I,NEL8)) GO TO 120
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110 lempElBnLl)
PRESSZPuh(L1)PEAP(=34,10479%(H=HBH(]))/Tbd(l)) |
GO Tu 130 :
120 TePSTBH(1) ¢ (H=HBH(1))®RLH(I) |
EPS34,16479/RLALT) |
PRESS2hon (L) ¥ (Ton(1)/TEMP) S ¥EP |
130 KnU & PRESS/(29,209458TENP)
¥SOUUNL 3 20,0403338TEMPES(,S

GO Tu 4Jot

(XXX ERNES SIS SS RSS2 2 2 90,00u, = JV0,V0V,

140 41 = REIGHI
IFL2) ,LT, 170V0U,0) GU TU 142
4 bEIAELN YOUUU, m AND 170000, M |
KM 2 (((((U,19186509E=27%21 ~0,1114506341E=21)%L1
1 +U.359201410E=16) *Z1 =0,00b6541)k=11)32]

2 +0,565215163L=6) * 21 =0,27530035bk=1)%21

3 +5,70957191E44

GO Tu 150

¢ GREATER THAN 170000, M

142 XM = (((((1.180554E=33921 =3,429162L-27)

1 %2143,8159069E=21)%21 *2,0402054E=1)) ;
4 ¥U) +5,0422141E=10)%2) =1,0700489E=4) f
3 %L1 +3,5629995E¢1

150 LU 500 IZz1,13

IF(2=22(1)) 459,450,500

500  CUNTINUE

«RITE (6,290)

290 FURMAT(30H0 ALT ,GT, 700000,0 M,, STANO2)
iz13

450  THETB(I) ¢ (Z=4B(L))*KLLd)
TEMPSIN®XM/28,964

[EPZAXX(I)/RLCI)

PRESSSPB(I)*(TB(L)/TH)SoEP

RHU 3 PRESS/(29.26945%TM)

VSUUNU 3 (401,904a67 & TH) 5% 0,5

460 IF(IUNITS .U, 1) GU TU 999

VSUUND 3 VSOUND 3 3,2808333

RHU 3 RHU * ,194032E«2

FHESS 3 PRESS # ,204¥2

‘TEMP = TEMP ¢ 1.8

999 RETURN

END

SUBRUUTINE BRIT (XM,AR,TR,SwEEP,CLA,XCPCB)
TAKEN FKOM THE BRITISH DATA SHEETS §,01,03,06

SR

§.,01.,03,05
§.,01,03,04
5,01,03,03
8$,08,01,02
(] 8 FREL STREAM MACH NO,
AR s ASPECT RATIO (TwU wINGS VOINED wITHOUT BUDY)
@R s TAPER RATIO
SWEEP 3 WwiING AIDeCHORD SwWELPBACK ANGLE (VLEG)
CLA = LIFT COEFF, SLUPE, BASED OUN EXPOSED wING AREA 1/KAD,

XCPCt = CENTER UF PRESSURE (PERCENT MEAN GEOMETERLC CHURD),
MEASURED FRUM LEADING EDGE MEAN GEOMETERIC CHORD,

DINENSION X28(15),YTL(7),2T1(48),XT2(08),YT2(S),2T2(4),YT4(7)

DINENSIUN BARLI(15,7,4), BAR2(0,5,4),BARI(15,7,4),BARE(0,7,4)

D‘t“ lTlIO.p.S}l..l.9.2..2.5:3.03-500o04.505-.5.5aboo°.5nlol

DATA YT1/00s30s20y30)%0090060/

OATA 2T1/00902%¢45,1,4/

DA“ lT?lO..l.pZ..J.,‘..S.'6.07./
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DATA !1‘/0"1002.,’.."0500°0/
DATA 4127005 e491e5,1.7
VATA (((BAR1(l,J,K),131,159),u=1,7) ,Kk=8,2) /
A 1.500‘052'"‘l".30.‘.20.1.11‘1.0-"'95'.ag..b’l
1:78,,74,,10,4006,,063,1:,5,1.54,1040,1,27,1417,1,U8,1,U),,93,,.,87,
20820077 ,4730e09,,065,.,04,1:50,1,47,1,30,1,17,1.,08,1,U1,.99,.8Y,.84,
’.79..75'.71'cblc.D‘,.blo‘.)oyx.zl,‘.l’,1005'.99"930058'08300790
475,072 ,,00,405,,02,,59,1.05,1,V1,,98,.94,,89,,85,,81,,77,,73,.7,
5.07'.64,.61..59,.57,.90,.&U,.Ub,.83,.80..71,.74..71,.66,.bbl.b3.
6.6‘0.59'.57'.53'.79"760.77'.750.73'.70'.68' .bsocb30g61'.59,.5,'
7.550.53:o51:1-57.1.5301.4501-3491.25.1.16.1.07,1...91..875..84,.78
oo-735'-b95:o6°ol.57,!.53,1.4201.31'1.205l.ll.1.030n97o.9l'.3b'.81,
Do/ e T2,e085,409,1,57,1,4859,1,31,1,205,1,12,1,09,.98,,925,.,87,.,062, !
1o78,¢74,070,4005,,03,1626,1419,1¢12,3.06,1,00,499,490,,8%,,81,477, ’
1.74..70,.bl,.b‘..01,1.05'1.00..90,.92,.855..Hb..d!..?i,.7o..IZS.
3.09..bb5p.b‘;-bl,.59,.90'.555;ouznoaol-’Uc-75;.74oo719070'¢°’0-°4p
..bllcb01.57,.bb'.79’.’5,.73'.’lg.?U,.bU,.b7'.bb'o°‘o.Ol;.bo..bﬂ.
9.50,¢5%,.53/ {
VALTA (((BARI(Ll,u,n),IZ1,15),u31,7),K=n3,s) / {
A 105801.93,1085,1435,1425,1.10,1,07,1,00,,93,.,88,
1,82)eT8,)e73,009,,66,1,56,1.52,1042,1,31,1,21,1,12,1.V8%,.98,,915,
2.80,,805,.76,¢72,.,68,,64,1,58,1.44,1.32,1.20,1,12,1.05,.98,,92,
3.5".82'.78007‘0.7°oo°ba06301-2611.20'1013'110001-010o9000900a851
4.51..77,.7‘,.70'.bb,.63,.00'1.05'1.010
S 097,493,489, ,85,.82,.78,,75,,74,.608,.060,,03,
0.000058;.90..“',.8‘,.51;.79..750.73"7110081.56100‘0-02'.595.570
7.55,.790.761.74,.71;.69..b?..bb'ob‘,.0200600.59'0570-55..5400520
81e¢57,1.52,3445,1.34,1.22,1.,12,1.04,,97,.90,.,84,.,77,.74,,70,,01,
9,04,16597,105191,42,1,30,1,18,1,08,1,00,,94,.88,,82,,78,,73,,09,
1.05'003,1.57’1.‘“".36'1.22'1.10'1.02!.95'.85'.810975037.".69‘ .bo,
2.03,.61,1.27;1.17,1.1001;0250c9°p.91,.96(.81'.770.)31.09,.b°’.b3n
joboc-SEptoub'v?9,.9‘1.891.54,.Ulo.7Uuo7"o7lpo°dl-°5'.62'.00,.55,
80509091, o859, 480, ,77,,78,672,470,e08,,065,402,,60,050,.50,,55,.54,
o7, 0T8TV a0 ,665,,03,,04,4017e99,458,.56,.54,453,.52,.,50/
DATA BAR2 /
A .155'.2,0'.2730-275'.274'.273.02701.2680.360'
1,341,0327,4314,,303,,295,.290,,285,,500,.420,,378,.352,.335,.329,
2,319,,313,.,5095,,445,,405,,380,,305,,353,,345,,349,,505,.400,.432,
3.910,4395,.383,,375,.370,.145,4195,,225,.240,,247,425V,,250,.250,
4,400204205,0200,,207,.207,4407,,267,,267,.380,4334,.,305,.,490,.283,
5.282..282'.292'.395..355,.330..315,.305'.298'.295o.2930.405p.1550
6'305'03‘5’.325..3‘5.,30750303000700ulasi.225l02,7'¢“3002‘5002470
Ted88,) 17T pe2879)06235,,443,0245,,245,,249,.244,.285,.247,.243,.247,
8,250,,250,,248,,247,,305,,267,)¢257,.255/)0255,4259+.4¢99,.255,.317,
9.‘87002751 .270'.270'.270'.210'.210'0.'.175'.225"2370.2‘3‘.l‘s,
‘ 245..2050.0950.110..105..205..220..2259-227'.2300.165oo167,.17Oo
1 ‘al'0197l.205'.2‘0'.213'.‘93'.19000t890.l900019300191'
.200'.203;.200.0‘97'.‘89'01900.193..‘95'.19@..198/
DATA (L(BARI(1,V,K),183,15),y81,7) ,Kn8,2) /
1,56,1:70,1,76,1,75,1.70,1,43,1,22,1,00,,94,.85,
l 770u7l..°59.°09.56 1.56,1.,735,1.76, lobzol 48,1,39,1.2¢,1,09,,90,
20‘“'070307‘5'.6...61.050501055110535¢1.‘7'1-3951103‘01.22;1.“5
31,07,5,005,.,90,,805,.73,.067,,62,¢58,1.26,1,30,1:.275,1,233,1,17,
‘lolilloos"ooolog‘so.90.0“6'0775'.70'004500600100‘b01007010085'
53.035p1.00.1.023,.930;.95..90,.‘6,.0220.790070000329o0350.095o ‘
‘."50.93009.'.9".930.91'.a“'.ess..822'01880070007300707006820
7. ?90.795..00..00..00..UOZ..UUS..01"03..78o.75$..13..7l..68,.obl.
.‘os"l 56,1.09,1,82,1,04,1,481,1621,1,00,,94,,845,.77,,71,,6%,.60,
955¥,1.57,1050,1,83,1672,16585,1043,1,215,1,005,.955,,80,,78,.71b,
l.“v.blc05020305701.l)pl.‘bpl.‘bp1.‘0;1.305,1.22,1.11..985..'9'
{ 26008,,73,¢679602,,572,1620,110,3,10,1,23,1,275,1.20,1,125,1,0065,
] ,’00‘50o,"005'0772'.7‘0.bspQUO,1.050‘.0501.050100503005010050100‘0
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4l-u&o.3610.921-87..815,.74,.00..b3..90c.908..915,.923,.93..942,
Su95,4939,e91 50875, ,88,¢815,478,073,6079079,e7605¢78,478,,719,.,78,
607050-UU'o‘ll0039.829.7850075500730.70‘/

DATA (((LARI(1,U,K),1%1,15),J88,7),K83,4) /

‘ 1.58,1.88,1.92.1.80,1.5901.prlollr1.030.921o84:
1a/9:e59,4035,¢99,¢55,158,1,80,1.90,1,70,1,55,1.355,1.18,1,V45,
20933,,947,477+e70U5,,645,,060,,506,1,56,1.40,1,35,1.445,1,43,1,32,
310 ssiolBraF9T 008700790 e720e009¢01,¢57,1.20,1,25,1,235%,1,22,1,20,
‘lo‘lll.l‘sll.usl-9951091'.83007bbl.b9300040.593100501.05'100551
914v39,1,055,3e07,8405,1,015,.97/0929,¢80,,8U0,,74,4b08,,03,,90,,90,
6.9'-4‘0."03' .9050.907'.91..91'.90'.“8’.8b'.03. '77'.7l'.°7'.79'.79"
Tetl,080,,808,e88,.813,),8L00,082,0822,:837,,798,,707474,409,1,5/,
81,79,2.0,108,1092,1,2901,12,0985,,88,,795,,72,,665,,02,,575,.535,
91051l1.0002.0'1.7‘,1.‘uo"291‘.l,'l000090'051'.74000510035.583p
‘-b‘)ol05701.5501.52.1.‘8:l.“l‘.29.101601003'0930OUJsi0750070'
2.0031.00..50.1.27.1.3001.30.1.18,1.24.l.l9.l.l4:.l.u§,.!b,.al,.uu,
307’3:.OU;0025'o§U;1.U°ol.055,l.QS,I.OQv1.01,.995,.950.97'.97'.90'
40“!.705..70'0055'.01'l905".90,.8850.b’5’ .Ubs,.ao..lbd,.ﬂss,.DSJ,
5-”50.6*,.785'.,35'.695.05'.795[.183'.785.77'.7620.70..’5]..,°'.75'
o l750o75§p.7ﬁlo77p.7"c72/

VATA ARG / .250,.350,.‘50'0‘05..415'.‘83..‘5b,.‘90a0360,
l.‘l" .472'.‘7‘..480,.557..490..495'.5, .5' .5'.5'.5'.5..50".501'
2eOU51 ¢594,e54,¢594, .54, 54, .525,.520,,505,.542,,580U,,580,.580, .58V,
3-5’\1'.558'.509'.543,.585'.6250.925,.025,.6259.03500515..555, .5931
4,033,.,073,.073,,073,,073,,145,,295,,450,.475,,485,,499,.495,.,495,"
5olb'..350..437..073..483..‘87..492..Q93..380,.445..445,.¢45..Quu,
0e902,,502¢¢504,6395,.440,,4081,,481,,481,,532,,530,.523,.405,,.,433,
70‘7000525'05250.5250.5’0'.5600.‘13;.‘57;.503’ .55005510. .570‘.570'
doblsp.‘25'.‘5000‘17..510..5°U'.°15'.62503525'.0’00.200..‘5000‘710
o085, ,.490,e493,,493,.077,.27004305,.,457,.475,.,482,.,485,,385,,485,
I.Jou..jﬂba.4150.lﬂO..‘Ub,.QUS..CUS..305..355..400..63:..405,.611,
2.510..505,.slI;.323..320..0b0..001..501..503..537..330..320..310.
30‘4300505'052900550..555'0337'.,‘5003000QQZJ'QSUUJ.500..550..005,
.00000033000‘450o‘bsa..151.0530o‘35'.4550.0850.3100o¢0000440,.6550
5.‘05'3.7000‘700010500190g.380'.‘25'."”(.455(.40".‘,50.193'QJUU'
6.3900.‘33;.‘57,.‘70.."7,.‘7,o.200'.3300-423..4550."5"*93'.‘90.
1o8995,,200,,33V,,423,,405,,485,,493,,496,,495,,200,,330,.,423,.465,
8,4¥5,,493,,496,,495/

ABARSSURT(ABS(1,=xM882))

YSAKSTAN(SWEEP/57,29578)

FA 234

AF(ReGTo7,) WRITE (b,900) X

1F(2,6T41,) WRITE (0,902) 2

'LF(XN.GT,1,0) GO TU 1

Clhb 1‘”‘0:, (20CblR,BAR1,1,11'1015'30!,!"107'3.2.271,0.3)
IF(Y,GT.4,) wRILE (6,901) X

CALL TABLEJ (20!CPCB.BAR2,X.XI2.U.3,!,112,5.3.2.112-‘03)
CLASCLARSAR

RETURMN

‘ CALL IAGLLS (Z,ChAR.BARJ.X'KTI.IS.3.!.!11:7.3.1.2!1,0,3)
IF(1,6T,.0,) wRISE (0,901) Y

CALL TABLE) (2,XCPCB,BAR4G,X,AT2,8,3,Y,Y¥T4,7,3,2,212,4,3)
CLASCLAKSAKR

RETURN

900 FORMAT (1X,'EXTRAPOLATION REQUIRED, 'JOHAR'BETA = F10,4)

901 FORRAT (iX,'EXTRAPULATION REQUIREU, '11HAR'IANS» = F10,4)
’0: FURMAT (1X,'EXTRAPULATION REQUIRED, TAPER RATIVU = '+]10,¢)
En

SUBRUUTINE MCORVT (FMACN,AR,CLA)

FIN NURMAL FORCL FROM NACA REPT, 1253 (MCDEVITT)

RECTANGULAR UNLIY

DIRENSION TFMACH(S),TAR(7),TCLALT,6,1)

DATA (TFmACH(I), 181,6) 7000900859080 s1e1/




DATA (TAR(L), 131,7) /eU,e5%010rled,20030r0,
DATA TCLA 7.0,.014,,029,,00,,U49,,063,,075,
* .0..0‘.,.029000".0‘9'.063,.075,.0'.0“'.029’.0‘1'.0510.00190010'
* o‘)ooulb,ou-’o-oé.la.05°a.081..107;.0,.018,.034..05..004,.080,.099,

¢ OUI.Ul80003".0“'.00'.078..0‘9/

CALL TABLER (2'CLA'1‘CLA'AN"IAR'7.2..‘"ACH,TFH,ACH.°.2’

CLAZCLASS?,3

RETunw

END

SUbruuTIne FACIUR (BUW, RBW,CRW)ANN ALW,DELTW,BUT,RBT, IRT, LI, ACPT,

C  ALPHA,XL,Fwdw)

DINENSIUN TL(4)

DETENMINAIIUN UF TAIL INTERFERENCE FACTUR (1) bY STRIP rneukl

AND SLENDER BUULY THEURY FROM NACA 1307 = APPRNDIX ©

USE InlS IN LUUALION (5%) 11U CALCULATe

LIFT UM LALIL SeCTIUN DUE TU winNG VURTICES

winGe YURTEX LAFERAL PUSITIUN IS SET AT 7854 (SEt EWUATION 39)

Bue z EAPOSEL SEMleSPAN UF wiNG

HBw E KADIUS UF BUDY AT wlnu

Ckan 2 ROUT CHURD JF wING

AHw & DISTANCE FRUM wiING LEADING EDGE TU #ING HINGE LINE
XLw ® UISTANCE FROM NOSE Ut 80LY TU WING LEAULLIG EUGE
DELTw = wING URLFECTIUN ANGLE (SEt PAGE 11) = DG

syl 8 EXPUSEY SEMI=SPAN UF [TAlL

R81 = RAVIUS OF BUDY AT TAlbu

IR1 & TAPER RATIO QF TALL (CI/CR)

ALT & DISTANCE FROM NOUSE OF BODY TU TAIL LEADIwNG EULGE

ACPT = CENTER UF PRESSURE UF lAlL (MEASURED FRUY LEAULI#GL eDGE Uk
RUUT CHORD)

ALPHA & ANGLE UF ATTACK < DEG

XI x TAIL INTERFERENCE FACTOR

FuSwn = RAIJIO UF VORTEX LATERAL PUSITIUN TU #ING €APUSED oSEMI=SPAN
(MEASURED FRUM BUDY SURFACL)

Fw = SPANWISE LOCATIUN UF #ING VORTEX (FRUM puDY CEwlexiLiItE)

FI ® SPANWISE LOCATIUN OF wiING VOR1IEXA AT TAIL FIn S[Allun

nl 8 HEIGHT OF WwING VURTEX ABUVE TAIL #IN STATIUN

HT x EQUATIUN 41, PAGE 13

RAD=57,29571

PIB3,14159

HIBe(CRAU=XHW ) SSINCDELTW/RAD) ¢ (XLT+XCPIwALN=CRW)*SIN(ALPUA/ KAL)

RCSEXTRBw/ (RBwe+BOW)

Cis),*RUSW

C281 ,+ROSWS42

C381,=ROSws*2

FHSWB((P1/4,)%C3oROSW+(C28¥2/(4,%C3))*ASIN(C3/C2))/(2.%CY)
.FusSFaSusBOw ¢+ Rbw

FISFWeRBWONBT
SBBUT+RET

RESKBT/S

HSSNI/S

FS=F1/§

IF((FS5,EQ,31¢)cAND,(HS,EQ,0,)) FS8,99
FS18(FSSRE*$2)/(F55%2 + H5%%2)

HBIB(HSSRS$32)/(F8%82 + H5*8Q)

is}

%0 TL(1)R((L) ,0°RSSTRT)=FS5(1,0eTRT))I/(2,0%(1,0=R8)))
TLEI)BTL(I)SALOG( (HES82 ¢ (FS5=1,0)882)/(HS*82 + (FS=R5)%%2))
TL(I)STL(1)=(1,=TRT)

IPinsS.E0,0,90) GU TO 812
TL(2)STL(L)=((4e=TRT) /(L. ~RS) JEUS* (ATAN((FS=1,)/18)

3 CATAN((FS*RS)/HS8))

) is] ¢ 1}

GO 70 (82,82,93,04,45),1




e FSa=pb S

GU TI¢ w®v

83 FSeFSl

HSsnd)

GO Tu ®v

94 FSaefsl

GU Tu 80

83 Ki8(2,V0/(1,0 ¢ TREI)S(IL(L)=TL(2)=TL(3)+TL(4))

RETUNN

END

SUBNUUTINE FNCKUS (FMACH,AR,Cl)

THIS SUBROVUTINE CALCULATES THE CUEFF, UF nNunNeLINEAR CUnuIRIBULIIUN
TO uler, Cl.

TAKEN FROM A PAPEK PRESENTED AT THE SIAIH U, 3, WAVAL S{MPUSUIM
OM AEROBALLISTLICS, 1 NUV 1963,

AyTHUx, A, F, LAMPROS

NOTE: THIS FHEURY IS VALLD OUNLY FUR SUBSUNIC FLJuw,
" (C1) IS REDUCED GWUADRATICALLY WITH MACH NUMBER
BEYOND MACH 1,0, THIS IS AN ARBLITKARY F1X 1U SMOOTH
THE TRANSITION INTO SUPERSONIC FLUw,

DInehSIun TCL1(LV),TARIL10)

DATA (TCI(1),131,30)/9¢8,8,95,0,05,5,3,4,49,3,7513+3+¢455,¢0+1.95/
DATA (TAKL1(L), 121,10) /40,4593051:5:2¢0¢09:3¢+9¢15¢00,/

CALL INTERP (2,1,C1,TCl,AR,TARL,10,3,mIN,MAX)

CisCi3, 000}

1F (PmACH,GT.1,) CIECL1/FMACHS*4

REJURM

END

SUBKRULTINE YORTEX (BUW,RBW,CRW,XHn,XLw,DELTW,Phle,AwAR,BUl,KbT,

1 TR1,XLTACPI,PHIT,ART ,ALPHA,CLAW,CLAT,BAWDE,SKkW8,CLulvV,bnsn)
TH1S SUBROVUTINE CALC, L1FT ON TALL SECTLION LUE TU wING VUKTIICES,
iHE METHOD OUTLINED 1IN NACA 1307 18 ustb,

APPenUIX B 15 USEV FUK THe TALL INTERFERENCE FACTUR (I),
INVEPENUENT ROLL ANGLES OF wING AND TALL ARE ALLUwWED,

THe SUBROUTINE ACCOUNES FUR ROLL ANGLES BY ADJUSTING [HE oEOMETRY
AND TAKING COUMPUNENTS IN TrHe PITCH PLAME,

THE FANAL ANSwER (CLIV) IS VECTORED IN IHE ANGLE OF ALNLACKR PLANE
(UM PITCH PLANL) KEGARVLESS OF wING OR TAlL RULL ANGLES,

‘BOw 2 LXPUSEY SEMI=SPAN OF winG

.RBw 2 RADIUS UF BODY AT wING

CRw 8 ROOT CHURD OF wiINnG

XHw 8 DISTANCE FROM WING LEADING EDGE TU WING HINGE LINE

XiLw 8 DISTANCE FROM NUSE OF BODY TU wING LEADING EDGE

DELT» = WING DELFECTION ANGLE (SEE PAGE 11) = DEG

PRIw = ROLL ANGLE OF wiING FROM VERTICAL (DEG),

AWAR s RATIU UF wING AREA(ING wINGS) TO REFERENCE AREA,

807 = EXPUSED SEMI=SPAN O TAlL

R8T s RADIUS UF BODY AT I[AlLL

TRT s TAPER RATIO UF TAIL (CT/CR)

LT 8 DISTANCE FROM NUSE OF 800Y TO TAIL LEADING EUGE

XCPT = CENTER OF PRESSURE OF TAIL (MEASURED FROM LEADING EDGE UF
ROOT CHORD)

PHIT = ROLL ANGLE OF TAlL FROM VERTICAL (DEG),

ART & ASPECT RATIO OF TALL (TwO TAILS JOINED wITHUUT B8UDY),

ALPHA s ANGLE OF ATTACK < DEG

CLAw LIFT COEFFICLENT SLOPE OF wING, BASED ON wING AREA (1/RAD)

CLAT LIFT CUEFFICIENT SLOPE OF TAIL, BASED ON TALL AREA (1/7RAD)

Kwb UPWASH INTERFERENCE FACTOR FOKk wING, DUE [0 ALPHA,

UPWASM INTERFERENCE FACTUR FOR WING, DUE TU VELTe,
NACA 1307, PAGE 48, FUR BKwd AND 8wy,
LIFT CONFFICIENT ON TALL SECTIUN DUE TO wING VORTLCES,
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oadEU UN KErEReENCE ARBA,
refuRN wlih (CLIV)Y SUMMED PUR ALL CAdSES, (eACH #in
ArreCTINGg BACH YALL),
X1 = JALL INTERFEREMCE FACTOR. (UME oING ACTING Uw Inp TALL)
FaSa & RAILU UF VORTEXA LATERAL PUSITION TU wiNG EXPUSED SEMI=SPAN
(mEASUKLD PROM BODY SUKPACE)
OLRENSLUN PHUING Q) ,PRIALL(G) ,HT(Q),F1(4),PHIV(4),KVL4),IL(2)
UMMEN] yeoen00000ss0sccsveccssssotsssene NOe LF WING VURTIER ANV TALLS
PI®3,14159265300
RAD=S/7,295779512¥
LF(Pniw) 7,1,1
1 1F(Pniw=Yu,) 2,1,4
1 NVORTS2
PHwiING(])2PL/2,
PHWING(2)®3,%P1/2,
GU Tu 3
2 NVURTZ4
i PHWIMOL (L )EPHIN/RAD
| PHWING (2)2(PHIN+90, ) /RAD
§Phulhb(l)t(?ﬂlu#luo.)/RAD
| PHRING(A)Z(PHIN®270,)/RAD
13 IF(PALT) ¥§,4,8
|8 LF(PRIT=90,) 5,4,5
' 4 NTALL=]
PHTIALIL(1)mPl/2,
GO TU 6 .
S NTAILE2 !
PHTAIL(1)SPHIT/RAD '
PHTAIL(Z)S(PHIT?9O.)/RAD '
6 CONTINUE !
Onnshro.oooooo'oo0000000'00000000000000 wiING VUKTeEX PUSLTIUN
RUSaskpuw/(RBweBUW)
Cls}l ,=RuSw
Caml ,+RUSHI*Y
[C381 ,=RUSWES2
FASANB((PL/4,)%CI=oRUSW+(C22282/(2,2C3))%ASIN(C3/7C2))/712,.,%CY)
FUSFWSHSBONIRBN
FusFwoRBwe+RBT
S=EBOT+RET
RESRBT/S
(U0 1U K31,NVORT
'SIPHasSIN(PHNING(K))
ICOPHwWECUS(PHRINGC(K))
SIDLWESINC(DELTW/RAD)
SIALPSSIN(ALPHA/RAD)
HTI(K)Be (CRWaXHW)ESIDLWEABS (S1PHN)
C SFWweCOPHN+(ALT¢XCPT=ALWNCCRW)*SIALP
FT(R)SFueSIPHW* (CRWXHW)SSIDLWSCUPHWRSIPHW/ABS(S1IPNHW) *
PHISATAN(HT(K)/FT(K))
PH1V(K)SPI/2,°PN]
IFCFT(K)) 9,9,10
9 PHIV(K)B3 *PL/2,=PH]
10 RV(I)'SORT(FT(K)“Z ¢ HT(K)*%2) ¢
ORRENT s saccovosvsocvosseossvsccseesssnse CALC, TALL INTERFER, FACTUR
CLTVE0,0
00 15 LuL=i,2
D0 11 usi,NTALL
00 11 K=} ,NVURT
FORVIK)SCOBIPHTAIL(J)=PNLVIK))
HIRV§K)‘llﬁ(PHTllb(J)'PNl'(K))
résr/s ) ’
HESN/S
FEIS(FOORE%%2)/(FA®*2 ¢+ 18%82)




. e A e

HSLISI(NS3nLR82) /(5982 ¢ HE*M)

00 14 I=m1,d

TLOLIB(((1eUSROBIRT)eFSH(L U=TKT))I/Z(2,02(2,V"KS)))
TLOLIBTLLLI®ALUG((HNSSEL ¢ (FS=1,0)8%82)/(nS%*%2 + (FS=KS)*%g))
TLUL)BTL(L)=((1eUTRT)I/Z/(1,0U°RS))I*((1,U=KS) + HSH(ATAN((FS=1,0)/HS)
C =“AIANL{FO=RS)/HS)))

FSsESI

12 HSEHS |

XL aTLLl)

XLInM sTLL2)
XIB(2,/7(1,*TRT)IS(ALoALIM)SSIN(PHWNING(K))/ABS(SIN(PHAING(K)))
O".ENTO.......C....0...0.....00........ CAL‘CUL“"E Cbrv
GAMOSVYZ (BKAE* (ALPHA/RAD J)#ABS(SIN(PHWINGI(K)))+SKApBSVELIW/RAD )
C SCLANSAWARSADS(SIN(PHWING(KR)))/ (4, *FnSw2dUw)
CLPART2XISCLAT*ABS(SIN(PHTALILLY))) *POT*OAMUOV/ (P L*AKT)
CLTIvaCLTv+CLPARY :

11 CUNTINUE

006 13 Jsti,NTALL

13 PHTALL(J)ZPI=PHTAIL(Y)

DO 14 K=} ,NVORY

PHUING(K)SBZ . *PLl=PHWING(N)

14 PHIV(K)®R2,¥PLePHIV(N)

15 CONTINUVE

RETURN

END

SUBRUUTINE INTSLDO (N,FMACH,BETA, BM,RB,CR,TR,BU,AR,CLA,

1 OBKuB,BkBw,S5KwE,SKidw)

WiING=BOUY AND TAIL*8UDY INTEKFERENCE FACTUKS FROM CHAKIS 1,4,5
NACA 1307

N = 1 AP TERBODYX

N s 2 NU AFTERBOLY

FUACH = FREE SIREAM MACH NUMBER

BETA = SUBSUNIC ON SUPEKSUNIC BETA

B & BETA * CUTANGENT UF LEADINGeRDGE SwEEP ANGLE
RB 8 RADIUS UFfF BUDY

CR 8 ROUT CnORD

R s TAPER RATIO0 (Ci/CR)

BO s EXPOSED SEM]I-SPAN

AR 8 EXPOSELD ASPECT RATIO

CLA 8 LIFT CUEFFICIENT SLOPE (PER RALIAN) = BASED UN wiING UR

TAIL EXPOSEL AREA (2 PANELS)
BKWB =3 BlG (K) WING=BODY INTERFERENCE (CHART 1)
BKBw =3 BIG (K) BODY=wWING INTERFERENCE (CHARTS 1, 4, 5)
Skep 3 SMALL (R) wING=BODY INTERFPERENCE (CHART 1)
SKBwn = SHMALL (K) BUDY*w]ING INTERFERENCE (CHART 1)
DIMENSION TBKwbH(311),TOK8n(11),T8Kwi(11),TSKBW(11),TROS(11),
1 TBRC(7),TBRCN(?),TBM(16),TUAN(E),TKBuC(7,18),IKBWCN(T,4)
OATA (TBKwB(1l), Isi,11)/
X $,0,3,00,1,165,1,255,1,352,1.45,1,555,1,6063,8,772,1.885,2,0/
DATA (TBKBW(I), Is1,11)/
x 000000"'002'000“00Q°1000'00‘000‘022010‘5'l0700200,
OATA (T8KwB(1l), 1m1,11)/
X 360909639 0,943,,935,,935,.938,,946,,959,,.970,,.985,1,0/
DAZA (TSKBW(l), isi,11)/
X 0,000613,0422,0,315,0,415,0,515,0,61,0,705,0,802,0,90,1,0/
DATA (TRO8(1), Isi,11)/
X 0,0,0,3,0,2,063,0,4,0,5,0,06,0,7,0,8,0,9,1,0/
DATA (TBRCC(1)y 181,7)/ ols0b¢de0s3,4,2,0,2.,8,4,0/
DAZA (TBRCN(1)) L81,7)/ +39e0,100,8.4923:2,2.8,4.0/
DATA (".‘l)' ‘.l".), 01002'.,'.‘0.5'.60.7'..'.g.
X 3.0,3.201.002.0,3.0.0.0.7.0.30.0.99.9999E0301
DAZA (TBMNL]), "1"), 0800890069¢8,1,0,2,0,4,0,99,9999E+30/
OASA TKBWC/
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«0331, L34%y, 206065, 2332, 2332, J183Zi, 1333,
1.45, .8l03, ,bbbL4, 5Y9¥, ,4949, .,4332, ,399%s,
1,800, ledb) 1,05, 933, 5103, ,0831, .833),
€332, 1.000, 1,399, 1,25, 1,0099, Y490, ,849/,
d.849, (L V10, 1.1‘9' 1.5‘9’ 1.3000 ‘.qup 1.5,
3.149' ‘.’10( 2.0‘60 1.”‘0' 10633' l.‘bol 1.2,’0
,06‘50 1.03" 2.2b°0 2.0°°' 10593' 1.033' l.‘.’."
.09, 2,882, 2,499, 2,400, 2.V, 1,799, 1.5b0,
‘.‘lb, ’ol"y 2.7100 2.400, 2.199' 1,900, 1.7.’3'
4,415, 3,315, 2.882, 2,599, 2332, 2.083, 1,834,
4,781, 3.615' 3.149, ¢.800, 2.5106, 2,249, 2.V10,
3-161' 3.9980 3.5150 3.‘15, 2-”‘9' 1.516' 2.131' :
5.5195, 4.248, 3,749, 3,432, 3,082, 2.732, 4.382, ;
d2.914, Q-bbb" 4,132, 1.798. 3.399' 3.0‘9' 2.68¢, '
0.214, 4,915, 4,382, 4,015, I.032, 3,232, 2,800,
°o°‘7' 5026:' 4,081, 4.315' 30898' .’.499. 3.052' J
b.864, 5,431, 4,048, 4,405, 4,048, 3,032, 3,215,
7e43, 9,948, 5,231, 4,831, 4,305, 3,932, 3,482/

ATA TKBwCN/
o9053, ,5442, ,30685, .,20632, .1755, .1229, .0R8/7,
1.85, 1.1‘, .737' .blb, 333, o240, .170,
2:597, 1,509, 1,017, ,737,.,4506, ,351, .281, ;
3,123, 1,774, 1,176, B4, .,544, .,439, .3106, .;
?005' 2020" 10‘5" 1.053‘ obu" .54‘0 03561
‘056' 2..6‘0 1.8‘2' 1.3‘60 .842, .bboo .‘91'
S.247, 3,287, 2,088, 1.547, 1.000, 789, ,544,
6.107, 3,879, 2.51, 1.772, 3,193, ,912, .64Y/

ROSExB/(RB + BO)

IF(FRACH,LE.1.,V) GU TO 3

IF(bM,GT,99,9999E+30) BM299,9999k+30

CONSBETARAR®(1,VU ¢ TR)*(1,0 + 1,0/ BM)

IE(CUMLEL4.0) GO TU 1

BRCB2,U*BETA*RD/CR

IF(BRC.GT4,0) BRCE4,0

CONZ2BETASCLA#(TR ¢ 1,0)%(1,0/KR08 = 1,0)

LF(n,GT,1) GU 10 3

CALL TABLEZ (2,ANR,TKBWC,BRC,TBRC,7,3,BM,TM,18,3)

BKOwEANR/CONZ

GU 10 4

3 CALL TABLE2 (2.ANR,TI\BNCN,BRC,TBNCN.?.J.BH.IBHN,U,.H

BKOwIANR/CUNZ

GO 70 4

1 CALL INTERP (2,1,6KBw,TBKBW,ROS,TROUS,11,3,M1IN,MAX)

4 CALL INTERP (2,1,8KnB,TBKwB,KROS,TRUS,11,3,MIN,MAX)

" CALL INTERP (2,1,S5KBw,TSKBw,ROS,TROS,11,3,MIN,MAK)

" CALL INTERP (2,1,SKWB,TSKWB,R0S,TROS,11,3,MIN,MAK)

RETURN

END :

SUBRUUTINE INTERP (LXTRP,LAMT, 1, YT, X, XT)NX,NPX,NINK,RAKX)

DC 20 D P > Ju I T D D P M D I Ju Pk D I P D ¢ Pd D P

TABLE LOOK=UP RUUTINE FUR 1 INDEPENDENT VARIABLE
wWiTH SIMPLE INTERPOLATIUN UR EXTKAPOLATION,

IXZRP = | EXTRAPOLATE 1F NECESSARY,

IXZRP & 2 EXTRAPOLATION NOT ALLOWED, TAKE THE LAST(OR FIRST) POINT.
LRT = § PROGRAM wlLL DETERMINE SUBSCRIPT RANGE (MINX fU mMAXX),

LAT 8 2 PRUGRAM ASSUMS THAT MINX AND MAXX SUBSCRIPTS ARE KNQOwWN,

4 ANSRER UR DEPENDENT VARLIABLE CORRESPOUNDING TO INPUT (X),

b E 4 TABLE UF DEPENDENT VARIABLES CORRESPONDING TU XT,

X ARGUMENT OR INDEPENDENT VARIABLE FUR wHICH ANSWER (Y) will
Bk DETERMINED,

b % TABLE OF INDEPENUENT VARIABLES.

X NUMBER OF POINTS IN XT,¥T
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NP NUMBER UF PUINIS 1U Bb USEDL FUn 1aJERPULALLUN,
MINK MINIMUM X1 SUBSCKLIPT USED FOR INTEKRPOLATIUN,
MAXX MAXLMUM XT SUBSCRIPT USED FOR INTERPULATIUN,

DIMENSION XTUNX),YTI(NX)

IF (LXTRP.eW.1) GU TO 140

I23T 1)

LF (R LEJXT(2)) REIURN .

YSELE(NK)

IF (R Uk XItNX)) RETURN

14V IF(LMIL,EV.2) GU TU 130

CALL LAMIT (A R1,NX,NPA,MINX,MAXX)
13 YSYT(MINR)

IF(MINX LU MAKR) RELURN

IS0,

DU 140 JRMINX,MAXX L
ral,

DU 13U LSMINX,MAXA
IF(1,EQ.J) GO TO 130

PEPS (XeXT(1))/(ALLJ)=KI(1))
11V CONTINUE

12V Ysy + YT(J)*p

RETURN ' : _
eND i

TABLE LOOK=UP RUUTINE FUR 2 INDEPENDENT VARIABLES.
IATRP = 1 EXTRAPOLATE 1t NECESSARY,

" IXTRP 3 2 EXTRAPULATIUN NUT ALLOWED, TAKE THE LASTI(UR FINRST) PUINT,

P 3 ANSWEK, (DEPEMUENT VARLABLE CORRESPONDING TO INPULS X,1) ;
T % TABLE UF DEPENDENT VARIBALE COKRRESPUNDING TU X[,YT
wT(l,J) INCREMENT SUBSCRIPTS LEFT TO RIGHT WHEN LUADING
X 8 THE ARGUMENT UR INDEPENDENT VAKIABLE X
X1 & TABLE UF LINVEP, X VALUES (MUST Bk IN LWCREASING URDEK)
NX 8 NUMBER UF PUINTS 1M XT
NPX & NUMBER UF POINTS Tu USE FOR X INTERPOLATIUN
Y 8 THE ARGUMENT OR INDEPENDENT VAKIABLE ¥
1T 8 TABLE Ub INOEP, Y VALUES (MUST Bt In INCREASINGL ORDEK)
NY % NUMBER UF PUINTS IN YT
NPY ® NUMBER OF PUINTS TO USE FOR Y INTERPULATIUN
DIMENSION XT(NX),YT(NY),wT(NX,NY), B(20) g

CALL LIMIT (Y,YT,NY,NPY,MINY,MAKY) i
CALL LIMIT (X,AT,NX,NPX,MINX,MAXX) i

‘DO 42 JUBMINY,MAXY

CALL INTERP (1XATRP,2,B(J) yWT(L1,J) e X, XT,NX,NPX,MINX,RAXX)

42 CONTINVE '

CALL INTERP (LXIRP,2,W,B,Y,YT,NY,NPY ,MINY,MAXY)

RETURN '

END

SUBRUVUTINE TABLE) (IXTRP,N,lT,X.XT,NX.NPX.I,!T,Nl.NPY,Z.ZI,NZ.NPZ)

TABLE LOOK=UP ROUTINE FOR 3 INDEPENDENT VARIABLES,
IXTRP s )} EXTRAPOLATE LF NECESSARY,
IXTRP 8 2 EXTRAPOLATION NOT ALLOWED, TAKE THE LAST(OR FIRST) PUINT,
] 8 ANSWER, (DEPENDENT VARIABLE CORRESPUNDING TO INPULS X,Y,4) ’
"e s TABLE OF DEPENDENT VARIBALE CORRESPONDING TO XT,¥T,2T
N2C(Ll,J,K) INCREMENT “UBSCRIPTS LEFT TO RIGHT #MEN LUADING

} § 8 THE ARGV .ENT OR ,UEPRENDENT VARIABLE X

xT s TABLE UF .n'tP X VALUES (RMUST BE IN INCHREASING URDEK)
NX S NUMBER UF :JINTS IN T i

NPX s NUMBER OF POINTS TO USE FUR X INTERPOLATION

4 3 THE ARGUMENT OR INDEPENOENT VARIABLE Y
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11 S LABLE UF INDEPY, X VALUELS (MUST BE IN InCREASIVG UKULEK)
N = NUMBER UF PUINTS IN YT

L14 s NUMbER UF POINTS Tu USE FUR Y INTEKRPULATIUN

rA 2 Idne Auuqnznl UK LNDEPENDENT VARIABLE ¢

Yy 2 TABLE UF INDEP, 4L vALUES (MUST BE IN INCREADIHG URVEKR)
N S NUMBEK UF PUINIS IN (1

NP2 3 NUMBER UF POINIS TU USE PUK 2 INTERPULATIUN

VIMENSIUN XT(NK) ,YT(NY) ,2T(NL) ,WT(NX,NY,NZ), B(20U),A(10)
CALL LIMIT1 (4,47 ,NZ,NPL,MINZ,MAXT)

CALL LIMIT C(Y,YT,NY NPY,MINY,MAXY)

CALL LIMIT (X AT, NA,NPA,MINXA,MALRX)

DO 41 KREMINLZ,MANZ

DO 42 JU=sm]INY ,MAXY

CALL INTERP (LALRP,2,B(J) ,wnT(1sJsR) A, X1, X NPX,MINX,MAXK)
42 CUNTINVE

CALL INTERF (IALIRP,2,A(K),B,Y, XT,NY, NPY,MINY MAKY)

41 CUNTINVE

CALL INTERP (L1XLRP,2¢WsA, L LT NZ,NPZ,MINL,MAXKY)

RETUKN ’

END

SUBRUUTINE LIMLI (KXo AT pnNA,NP ,MINX,MAXX)

TrnlS SusrROuULtLINe wlILL FIND The mINIMUM AND MAXIMUM SUBSCRIPTS
(OR RabNGE) TU oE CUNSIDERED FUKR INTERPULATIOUN,

UIMENSIUN XT(NA)

NPASNP

IF(NPX,GI NA) NPXENX

DU 25 Iisi, N

IF(RL(I)=X) 25,22,21

25 CONTINUE

0000000009000 00 00000000 ss0ssonscose GREATER THAN mAX SUuBSCRIPT
i4 MAXXENX

MINXSNX=NPXe)

RETUKN

P00 PR OOODIPOOOO0oapeotoasedtense "lTHI“ RANGE

21 MINXEL=NPX/2

MAXASMINX¢NPX=]

IF(MAXX,GT.NX) GO TO 24

TF(MINX,GE,1) RETURN

0000000000000 000000000000000000000 LESS THAN MIN SUBSCRIPT
MINXE]

RAXXENPX

RETURN

00000000000 000000000000%00000000000 NO INTERP NECESSARI
24 Minxs]

mARXE]

RETURM

END

$HBEND
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